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ABSTRACT OF DISSERTATION 
 
 
EXPLORING THE FOOD ENVIRONMENT IN YOUTH RECREATION FACILITIES 
 
Childhood obesity continues to be a worldwide problem and is associated with 
multiple poor health outcomes including diabetes, cancer, and hyperlipidemia. Youth 
who are overweight or obese also experience greater instances of depression, low self-
esteem, and emotional and behavioral disorders. Given the negative impact of childhood 
obesity, there is a need to gain a clearer understanding of the issue by identifying causes 
and solutions. To curb the development and perpetuation of this disease, the root causes 
must be well-understood. The physical environment has often been described as 
contributing to childhood obesity, including schools, neighborhoods, and the home. Less 
known, however, is the impact of youth recreation facilities and the food environments 
associated with them. Because a large percentage of children in the United States 
participate in organized physical activity or sports, the effects of exposure to this 
environment should be established. The aims of this study were to conduct a systematic 
review to determine which domains of the food environments in youth recreation 
facilities had been previously studied and to investigate the factors influencing parental 
choices for postgame snacks.  
The National Collaborative’s Conceptual Model of Environment Factors Related 
to Dietary Disease Risk was used as an analytical framework to guide the review. The 
systematic review included 32 peer-reviewed studies from Canada (n=15), Australia 
(n=10), United States (n=5), New Zealand (n=1), and England (n=1). All studies were 
categorized into one of the three NCCOR Food Environment Domains: physical, social 
and/or person-centered. Within the physical domain, studies addressed food availability 
in concessions and/or vending machines, foods provided to children by adults, available 
nutrition information, food marketing, and sport sponsorship. Studies within the social 
domain addressed food consumption, price promotions, the presence of healthy eating 
policies and voluntary nutrition guidelines, the implementation of healthy eating policies 
and voluntary nutrition guidelines, and the efficacy of healthy eating policies and 
voluntary nutrition guidelines. Person-centered studies included perceptions of the 
availability and access to food at recreation centers, perceptions of policies or practices, 
and perceptions of social norms. The systematic review revealed that the food 
environment in youth recreation facilities does not support a healthy eating pattern and 
requires a comprehensive approach that addresses the physical, social, and person-





Factors influencing parental post-game snack choices were assessed using a 
quantitative survey created using the Social Cognitive Theory as a theoretical basis. Data 
were collected from 255 parents of youth athletes through an online anonymous survey. 
An ordinal logistic regression model was conducted predicting the healthiness of 
postgame snack provided by parents using the constructs of the Social Cognitive Theory 
as predictor variables. Only self-efficacy (OR=1.21, SE = .064, p< .001), observational 
learning (OR=1.09, SE=.385, p=.011), and behavioral capabilities (OR=1.61, SE=.214, 
p<.001) significantly independently predicted the healthiness of postgame snacks. 
Overall, the model accounted for approximately 11% of the variance in the outcome, 
McFadden’s pseudo-R2 = .109. 
Next, a series of multiple linear regression models were conducted predicting 
parental self-efficacy using parent demographics as predictor variables. Household 
income, behavioral capabilities, age, education, marital status, and BMI were all 
included. On average, parents reporting a household income of more than $99,999 had a 
self-efficacy score 1.87 points higher than household income of <$50k when controlling 
for all other variables (p=.006). A significant regression equation was found (F(8,246) = 
3.41, p=.001), with a McFadden’s pseudo-R2 = .0999. The preferred model was able to 
explain 10% of the variability that occurred within parental self-efficacy score. This 
study determined that all aspects of the food environment in youth recreation facilities 
should be addressed to improve the health outcomes of those who frequent them. 
Additionally, a number of significant predictor variables were determined to impact 
parental decisions regarding postgame snacks for their child and teammates. Implications 
for future research, opportunities for the field of health promotion and education, as well 
as interventions targeting parents are discussed. 
 
 KEYWORDS: Social Cognitive Theory, Food Environments, Youth Sports, Youth 
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CHAPTER 1. INTRODUCTION 
1.1 Background 
Childhood obesity is not a new phenomenon, but it does continue to be a global 
health concern. According to the World Health Organization, approximately 340 million 
children and adolescents aged 5-16 were overweight or obese in 2016 (World Health 
Organization, 2018). In the United States, 13.7 million children and adolescents were 
considered overweight or obese (Hales, et al., 2017). Within the United States, the 
southeastern part of the nation continues to experience the highest rates of childhood 
obesity. Mississippi, West Virginia, and Kentucky, respectively, currently have the 
highest rates of obesity in children aged 10-17 (Shape of America, 2016) . In Kentucky, 
21% of children aged 10-17 are currently considered obese, creating an increased 
likelihood of adult obesity and early death from obesity-related diseases (Robert Wood 
Johnson Foundation, 2019).  
Overweight and obese children and young adults are defined as constituting the 
85th - ≥95th percentile according to the Centers for Disease Control and Prevention’s 
(CDC) growth chart for children aged 2-20 (U.S. Department of Health and Human 
Services, 2015). The consequences of overweight and obesity are profuse, including 
those related to physical health. Overweight or obese children are more likely to 
experience physical ailments including high blood pressure, high cholesterol, breathing 
problems, and joint problems compared to their non-overweight/obese peers (Gungor, 
2014). Additionally, overweight/obese children are much more likely to experience 
discrimination and bullying, which can lead to acute and chronic psychological issues 





negatively impacted academically as current evidence has demonstrated an association 
between overweight/obesity and self-reported lower grades (CDC, 2018) and higher 
absence rates from school than their normal-weight peers (Li, et al., 2012). The burden of 
childhood obesity extends beyond consequences to the child. Data indicate the economic 
impact of childhood obesity is also a global health crisis.  
In 2014, the global economic burden of obesity in adulthood was determined to be 
$2 trillion (USD) (Dobbs, et al., 2014) while Finklestein, Graham & Malhotra (2014) 
estimated that the incremental lifetime cost of an American overweight/obese child 
compared to a normal weight child was $19,000. Overweight or obese children are much 
more likely to be overweight or obese as adults, suggesting an economic burden that will 
continue to be perpetuated (Ward, et al., 2017). Responsible, at least in part, for this crisis 
are the obesogenic environments that exist across the world. According to Lake & 
Townshend (2006), the term obesogenic describes “the sum of influences that the 
surroundings, opportunities, or conditions of life have on promoting obesity in 
individuals or populations.” Unfortunately, children are subject to the constant 
summation of influences at school, in the home, and where they play. 
In the United States, youth recreational organized team sports are responsible for 
providing regular opportunities for play and physical activity to a significant number of 
children. Approximately 61% of school-aged children 6-17 participated in recreational 
organized team sports in the United States in 2019 (The Aspen Institute, 2020). 
Participation is defined as days played per year and participants are described as either 
casual or regular (Sports & Fitness Industry Association, 2019). In 2019, 38.1% of youth 





were considered regular participants. The most popular choices included baseball and 
basketball (The Aspen Institute, 2020). In addition to being popular, sports like baseball 
and basketball also have another commonality: their food environments. 
The food environment within youth recreation facilities where children participate 
in organized physical activity and sport includes vending machines, concession stands, as 
well as the foods and beverages provided by parents for consumption during or after 
participation. Parents also routinely provide money for the purchase of these foods during 
participation, but also provide snacks that have been prepared or purchased ahead of time 
for their child and teammates to consume after participation (Rafferty, et al., 2018; 
Spruance, Vaterlaus, Haines, & Walker, 2020; Thomas, Nelson, Harwood, & Neumark-
Sztainer, 2012). Parts of the food environment have been described as problematic in the 
United States, with foods and beverages high in sugar, salt, and fat being highly 
accessible and widely available to children (Bennion, Spruance, & Maddock, 2020; Irby, 
Drury-Brown, & Skelton, 2014; Rafferty, et al., 2018; Spruance, et al., 2020; Thomas et 
al., 2012). Parents are seemingly aware of the persistent problems, but either feel 
powerless to create change or do not perceive the problems to be significant enough to 
warrant efforts to fix them (Rafferty, et al., 2018; Thomas, et al., 2012). Observational 
research of food environments within youth sports found similar results (Bennion, 
Spruance, & Maddock, 2020; Irby, Drury-Brown, & Skelton, 2014). 
While research in the United States has previously suggested the food 
environment within youth recreation facilities is problematic, there is also similar 
evidence from other countries highlighting that unhealthy food environments within 





environments within youth recreation facilities have been described as problematic in 
Canada, Australia, and New Zealand. Additionally, two prior systematic reviews 
concluded that food environments within youth recreation facilities had “obesogenic” 
properties, or properties that promoted obesity (Carter, Edwards, Signal, & Hoek, 2011; 
Smith, Edwards, & Hoek, 2017). Despite the results of the systematic reviews, 
researchers advocated for further research to supplement the limited body of literature on 
the topic. Furthermore, prior systematic reviews in this area included literature not only 
specific to youth recreation facilities where children participate in organized physical 
activity and sport, thus warranting more research about that specific environment. 
1.2 Theoretical Approaches 
 The National Collaborative on Childhood Obesity Research’s Conceptual Model 
of Environment Factors Related to Dietary Disease Risk and Social Cognitive Theory 
served as the guiding frameworks for the current research. 
1.2.1 National Collaborative of Childhood Obesity Research’s Conceptual Model 
 The NCCOR’s Conceptual Model of Environment Factors Related to Dietary 
Disease Risk, pictured below in Figure 1, demonstrates the relationship between the food 
environment and the risk for developing dietary diseases. 
 





The three domains of the food environment include the physical environment, the social 
environment, and the person-centered environment. The physical environment includes 
the availability and accessibility of foods, while the social environment includes formal 
or informal rules around eating. The person-centered environment is the perceptions of an 
individual about the physical and social environments, including their own relationship 
with food (National Collaborative on Childhood Obesity Research, 2016). 
This model shows how the physical and social food environments are directly 
connected to an individual’s food choices, but that the person-centered environment can 
intercede the effects. Further, this model demonstrates that person-centered influences are 
closest set of influences to choosing foods. Last, this model highlights the link between 
the food environment and health outcomes, suggesting that improving the food 
environment can improve health outcomes. 
1.2.2 Social Cognitive Theory 
The SCT posits that an individual’s ability to carry out a particular behavior is 
regulated by reciprocal determinism – the overarching principle of SCT – which 
describes the relationship between an individual, environment, and behavior (Bandura, 
1986; Simons-Morton, McLeroy, & Wendel, 2012). The theory is versatile in its use as a 
framework to guide interventions focused on behavior change, and has often been used in 
both adult and childhood obesity research (Bagherniya, Sharma, Mostafavi, & Ali 
Keshavarz, 2015; Dewar, Lubans, Plotnikoff, & Morgan, 2012; Olander, et al., 2013). 
The SCT has many constructs including perception of the environment, self-
efficacy, observational learning, behavioral capabilities, outcome expectations, and 





perceives their environment. Self-efficacy is described as the confidence one has in their 
own ability to carry out a specific behavior. Observational learning suggests how an 
individual can learn a new behavior from watching others model it. Behavioral 
capabilities are the knowledge and skills necessary to carry out a behavior. Outcome 
expectations are the consequences an individual anticipates of engaging in a behavior. 
Outcome expectancies are the values an individual places on the outcomes of a behavior 
(Bandura, 1986; Simons-Morton, McLeroy, & Wendel, 2012).  
1.2.3 Ties Between Frameworks 
While NCCOR’s Conceptual Framework and the Social Cognitive Theory offer 
different insights, the Social Cognitive Theory and the NCCOR Framework overlap in 
many ways. The NCCOR Framework focuses on how the physical, social, and person-
centered aspects of the environment impact an individual’s behavior and the SCT focuses 
on the connection between personal factors, environmental factors, and an individual’s 
behavior. The SCT can be interpreted as an extension of the NCCOR Framework because 
all the constructs of the SCT fall within each domain of the environment as described by 
NCCOR (NCCOR, 2016). The physical environment as described by NCCOR 
encompasses the physical environmental factors described by the SCT such as the 
environment where the behavior is taking place. NCCOR’s social environment is very 
similar the social environmental factors as described by the SCT with the construct of 
behavioral learning/modeling. Each are described as the social support or role modeling 
of a particular behavior that an individual encounters. NCCOR’s person-centered 
environment encompasses the SCT construct of perception of the environment. They both 





particular behavior. The SCT, however, also acts as an extension of the person-centered 
environment. Self-efficacy, behavioral capabilities, outcome expectations, and outcome 
expectancies are all considered personal factors of the SCT (Simons-Morton, McLeroy, 
& Wendel, 2012). While the NCCOR Framework does not acknowledge these constructs, 
using them as an extension of the person-centered environment enhances the quality of 
the research and deepens the understanding of the environment being assessed. 
1.3 Study Purpose 
 There is currently limited data about how the food environments within youth 
recreation facilities are impacting the development and perpetuation of childhood obesity 
around the world. Two previous systematic reviews concluded that there were instances 
of obesogenic practices occurring within the food environment of youth recreation 
facilities (Carter, et al., 2011; Smith, Edwards, & Hoek, 2017). However, all included 
literature was not specific to the food environment within youth recreation facilities. As 
such, there is a need to conduct a systematic review specific to youth recreation facilities 
where children participate in organized physical activity and sport to assess what research 
has been conducted to date. There is also a need to expand upon the research efforts 
happening in the United States, particularly focusing in on the southeastern states where 
childhood obesity remains a top public health priority. Parent interviews and 
environmental observations from youth team organized sports such as baseball and 
basketball conducted in Utah, Minnesota, North Carolina, and California provide 
evidence of the harmful nature of the food environment embedded within them and 
highlight a need to explore these environments in southeastern states as well (Bennion, 





Spruance, et al., 2020; Thomas, et al., 2012). Additionally, the role of parents was 
addressed in previous research, but sample sizes were small and not generalizable to 
larger populations (Bennion, Spruance, & Maddock, 2020; Irby, Drury-Brown, & 
Skelton, 2014; Rafferty, et al., 2018; Spruance, et al., 2020; Thomas, et al., 2012). 
Further, there is a need to understand how parent demographic information is impacting 
not only their perceptions of the food environment within youth recreation facilities, but 
also their choices for postgame snacks. Thomas et al. (2012), Rafferty et al. (2018), and 
Spruance et al. (2020) all addressed parental perceptions of the food environment 
associated with youth sports, but only Thomas et al. (2012) and Rafferty et al. (2018) 
collected parent demographic information. Parent demographics were presented only as 
qualitative data, but there is a need to conduct quantitative research to supplement the 
qualitative research that currently exists by assessing how parent demographics influence 
the choices parents make for postgame snacks. Therefore, the current study’s aims were 
two-fold: to conduct a systematic review of the food environments within youth 
recreation facilities using the NCCOR’s Conceptual Model, and to investigate the factors 
influencing parent choices for postgame snacks using the constructs of the Social 
Cognitive Theory. 
1.4 Research Questions  
1.4.1 Manuscript #1 Research Question 
RQ #1: Which physical, social, and person-centered NCCOR domain measures within 






1.4.2 Manuscript #2 Research Questions 
RQ #1: What is the overall healthiness of postgame snacks purchased and provided by 
parents of youth participating in recreational organized team sports in Kentucky? 
RQ #2: What is the relationship, if any, between the postgame snack healthiness and 
perception of the environment of youth recreational organized team sports? 
RQ #3: What is the relationship, if any, between postgame snack healthiness and self-
efficacy? 
RQ #4: What is the relationship, if any, between postgame snack healthiness and 
observational learning?  
RQ #5: What is the relationship, if any, between postgame snack healthiness and 
behavioral capabilities? 
RQ #6: What is the relationship, if any, between postgame snack healthiness and 
outcome expectations? 
RQ #7: What is the relationship, if any, between postgame snack healthiness and 
outcome expectancies? 
1.4.3 Manuscript #3 Research Questions 
RQ #1: What is the relationship, if any, between parental age and parental self-efficacy to 
provide healthy postgame snacks?  
RQ #2: What is the relationship, if any, between parental BMI and parental self-efficacy 
to provide healthy postgame snacks? 
RQ #3: What is the relationship, if any, between parent marital status and parental self-





RQ #4: What is the relationship, if any, between parental education and parental self-
efficacy to provide healthy postgame snacks? 
RQ #5: What is the relationship, if any, between parental income and parental self-
efficacy to provide healthy postgame snacks? 
RQ #6: What is the relationship, if any, between parent behavioral capabilities and 
parental self-efficacy to provide healthy postgame snacks? 
1.5 Significance to Health Promotion 
 Youth recreation facilities provide an outlet for many children across the United 
States to engage in regular organized physical activity and sport (The Aspen Institute, 
2020). However, there is evidence suggesting that the food environments within these 
youth recreation facilities where these activities take place are obesogenic in nature and 
are oftentimes in direct opposition of the health benefits to be gained from participating 
in regular physical activity (Carter, Edwards, Signal, & Hoek, 2011; Smith, Edwards, & 
Hoek, 2017).  
Despite the relatively high enrollment numbers in youth recreational organized 
team sports, few efforts have been made to understand the food environments embedded 
within them, much less the role of parents. The current research can inform health 
promotion strategies for improving the food environments within youth recreation 
facilities where children spend a great deal of time by offering new information about the 
factors impacting parent choices for postgame snacks. Because nutrition knowledge 
widely varies among individuals, parents are likely largely unaware of the negative 
impacts of postgame snacks. Therefore, this research may provide valuable insights about 





possibly lead to more targeted efforts when helping parents make better choices in the 
future. 
On a larger scale, the systematic review conducted within this research can serve 
as the baseline for future research in this area. The proposed research will serve as the 
first known peer-reviewed systematic review about the food environments within youth 
recreation facilities. Given the baseline knowledge produced from the systematic review, 
future health promotion efforts can build upon the research that has already been 
conducted to enhance the limited body of knowledge that currently exists about this 
environment. 
1.6 Delimitations 
The systematic review was limited to peer-reviewed literature that focused on the 
food environment within youth recreation facilities where youth participate in organized 
physical activity and sport. This delimitation put in place was a deliberate effort to 
establish to what extent peer-reviewed literature exists, but potentially excluded gray 
literature such as dissertation research. Literature examining food environments within 
elite or professional sports was also excluded to ensure the focus was on food 
environments where children were active participants in sport. Additionally, the cross-
sectional study focused only on snacks provided by parents intended to be consumed 
postgame by the whole team.  
1.7 Limitations 
One limitation of the study was that there was not a validated measure available to 
address all the research questions. Because of the limited work in this area to date, many 





within the food environments embedded within youth recreation facilities (NCCOR, 
2020). Due to this, some of the survey questions were adapted from previous research 
(Dewar, et al., 2012; Mackison, Wrieden, & Anderson, 2010; Marvicsin & Danford, 
2013). Another limitation of the study was the use of convenience and snowball 
sampling. Parents included in the study were not randomly selected. Because no random 
selection was used to select study participants, this study’s generalizability was lessened 
(Johnson, 2014).  
Another limitation of the study was the use of an online survey. Due to various 
constraints, not all individuals had equal access to participate. This approach could have 
resulted in potential participants not being able to take part (Nardi, 2006). An additional 
limitation stemmed from the survey itself. The data collected were self-reported by 
parents which can result in response bias either due to a lapse in memory or a concerted 
effort to appear a certain way to researchers. In either situation, the accuracy of the data 
can be skewed (Rosenman, Tennekoon, & Hill, 2011).  
1.8 Assumptions 
1. There will be an adequate population of study participants from which to choose. 
2. There will be cooperation from study participants. 
3. Study participants will be able to access the online survey. 
4. Study participants will answer survey questions honestly and completely. 
5. Funding will be appropriated in a timely manner for study participants. 
1.9 Operational Definitions 
Youth recreation facilities – facilities where youth up to age 18 participate in organized 





Youth recreational organized team sports – sports played by youth up to age 18 that 
include any team sport sponsored by an independent community league or parks and 
recreation; does not include competitive, traveling, or school-sponsored sports 
Obesogenicity - the sum of influences that the surroundings, opportunities, or conditions 
of life have on promoting obesity in individuals or populations (Lake & Townshend, 
2006) 
Unhealthy snack – snack of poor nutritional value (high in fat, sugar, salt, and calories) 
(Correa-Burrows, et al., 2017) 
Unhealthy-to-fair snack – snack that is highly processed but low in fat (Correa-Burrows, 
et al., 2017) 
Healthy snack – nutrient-rich foods (fruit, vegetables, nuts, whole grains) (Correa-
Burrows, et al., 2017) 
1.10 Conclusion 
 Childhood obesity is a multi-faceted issue that is influenced and exacerbated by 
many contributing factors. Regular physical activity and a healthy diet are two ways that 
childhood obesity can be mitigated. Youth sports provide an outlet for physical activity 
for millions of American children every year (The Aspen Institute, 2020). Unfortunately, 
the food environment within them may also be negating the positive effects of 
participation. The proposed study aimed to produce a systematic review of research 
conducted about the physical, social, and person-centered components of the food 
environments within youth recreation facilities where children participate in organized 





the Social Cognitive Theory predicted the healthiness of the postgame snacks provided 
by parents for their child and teammates after participation in organized team youth 
sports. Lastly, this study aimed to determine if and how parental characteristics (age, 
educational attainment, BMI, behavioral capabilities, income, and marital status) affected 
the relationship between constructs of the Social Cognitive Theory and healthiness of 
snack provided. Each of these components contributed to the limited evidence currently 
available regarding the role of parents within the food environments of youth recreational 
organized team sports.  
 Youth sports provide an ideal environment for health promotion activities and 
previous research outcomes have suggested that parents ought to be part of any 
interventions aimed at changing the food environment within them (Rafferty, et al., 2018; 
Spruance, et al., 2020; Thomas, et al., 2012). This study aimed to provide a deeper 
understanding of the food environment embedded within youth recreation facilities, as 
well as the factors influencing parental decision-making when it comes to choosing 










CHAPTER 2. REVIEW OF THE LITERATURE 
2.1 Introduction 
 Obesity is a health concern that has affected millions of individuals across the 
globe, with the causes being multi-faceted and the implications severe. Individual 
maladies stemming from obesity include heart disease, stroke, type 2 diabetes, and 
certain types of cancer (CDC, 2018). Although obesity is a chronic disease developing 
from years of poor lifestyle choices, millions of children around the world are currently 
suffering from complications related to excess weight.  
According to the World Health Organization, 41 million children under the age of 
5 and 340 million adolescents aged 5-19 were overweight or obese in 2016 (World 
Health Organization, 2018). In the United States alone, 18.5% of children and 
adolescents aged 2-19 were obese in 2015-2016 totaling 13.7 million individuals (Hales, 
Carroll, Fryar, & Ogden, 2017).  The implications of childhood obesity are extensive and 
create an array of obstacles for the individuals experiencing it. Children who are 
overweight or obese are more likely to experience physical ailments including metabolic, 
cardiovascular, and orthopedic conditions that lead to a lesser quality of life (Sahoo, et 
al., 2015). Additionally, overweight and obese children are less likely to perform well 
academically and experience issues with social well-being and self-esteem (Russell-
Mayhew, McVey, Bardick, & Ireland, 2012). Most troubling, however, is the likelihood 
that overweight and obese children will remain overweight and obese into adulthood, 






2.2 Causes of Childhood Obesity 
2.2.1 Personal Factors 
Genetic factors have long been described as influencing the development of 
obesity. According to the Obesity Medicine Association, up to 43% of the population has 
the fat mass and obesity-associated gene (FTO). This gene is one of many that 
predisposes individuals to excess weight gain (Sicat, 2018).  
A 2009 systematic review examining the genetic and environmental factors 
influencing the development of childhood obesity on sets of twins found clear evidence 
of genetic impact. While environmental factors appeared to diminish in adolescence, 
genetic factors had high impact on an individual’s BMI (body mass index) from early 
childhood into adulthood (Silventoinen, Rokholm, Kaprio, & Sorensen, 2009). In 2017, 
an analysis of 100,000 children from six countries – including the United States – found 
that children inherit 20% of their BMI from their mothers and 20% from their fathers. 
Additionally, researchers found that the more overweight parents are, the more 
overweight their child is likely to be (Dolton & Xiao, 2017).  
Genetic factors can play a role in the development of childhood obesity, but there 
are certainly many modifiable dietary behaviors that also contribute. There are a few 
specific eating behaviors that have been associated with childhood obesity such as 
skipping breakfast (Ober, et al., 2021), eating meals away from home (Ma, et al., 2021), 
and eating in the absence of hunger (Lansigan, Emond, & Gilbert-Diamond, 2015). Poor 
eating behaviors are widely accepted as one of the core factors contributing to childhood 
obesity (Abidin, et al., 2014). Foods consumed outside of the home, such as fast food, 





& Nestle, 2007). According to the CDC, one third of children consume fast food (defined 
as restaurant fast food or pizza) daily. Additionally, children and adolescents in the 
United States potentially consume up to ~12% of their daily calories from fast food 
sources (Fryar, Carroll, Ahluwalia, & Ogden, 2020). Conversely, eating meals as a family 
has been shown to have an inverse effect on childhood obesity and can provide as a 
protective factor against it (Hammons & Fiese, 2011). 
2.2.2 Environmental Factors 
It is important to take into consideration personal factors like genetics and dietary 
behaviors when attempting to understand the causes and development of childhood 
obesity. Outside of the individual, though, exist environmental factors that can also work 
in conjunction with personal factors to influence dietary behaviors. These multi-faceted 
environmental factors include the physical, social, and person-centered environments. 
2.2.2.1 NCCOR’s Conceptual Model of Environmental Factors Related to Dietary 
Disease Risk 
 The National Collaborative on Childhood Obesity Research developed a 
conceptual model to explain how an individual’s food environment affects food choices 
and was designed to assess how each of the respective parts of the food environment 
affect children, adolescents, and those that care for them. Components of food 
environments include the physical, social, and person-centered environments (NCCOR, 
2020).  
The physical component of a food environment includes both the access to and 
availability of foods and beverages. The social component focuses on the rules or policies 





through behavior or established by peers or others that dictate how, when, and what foods 
are appropriate to eat. The person-centered environment encompasses individual 
characteristics such as food preferences, perceptions of food environments, and attitudes 
toward different food rules or policies (NCCOR, 2020).  
 Children greatly experience the effects of the physical and social components of 
the food environments where they spend time while simultaneously having no control 
over these effects. While children’s food preferences, perceptions, and attitudes do have 
the capacity to impact their own food decisions, there is evidence to suggest that the 
physical and social components of food environments have the greatest impact on their 
food choices in any given environment.   
2.3 Physical and Social Food Environments Where Children Spend Time 
 Children’s physical food environments are determined by where they live, learn, 
and play. While these environments can vary by geography, the impact on childhood 
obesity remains high and must be fully understood to create meaningful changes to 
protect and promote their health. The physical food environments within children’s 
neighborhoods, homes, and schools collectively determine the foods made accessible and 
available to them.  
 The physical food environment determines what foods are available and 
accessible to children while the social food environment is comprised of the formal or 
informal policies, practices, and social norms around expected eating behaviors. The 
social food environment is largely rooted in the interpersonal interactions that take place 
around food and are equally important to understanding the root causes of childhood 





practices around food. Children are exposed to the food choices of their peers, family 
members, or other important figures (i.e., teachers) and develop their own habits by 
watching the behaviors modeled by others (NCCOR, 2020). Assessing the physical and 
social food environments of places where children spend a great deal of time like their 
neighborhoods, schools, and homes is necessary to fully comprehend how these places 
are attributing to childhood obesity.  
2.3.1 Neighborhoods 
Where children live geographically determines the kinds of foods and beverages 
made available to them. Children who live in either rural or urban areas are especially 
prone to phenomena like food deserts, limiting the availability of fresh, healthy whole 
foods in their diets. Food deserts are defined by the CDC as ‘areas that lack access to 
affordable fruits, vegetables, whole grains, low-fat milk, and other foods that make up a 
full range of a healthy diet’ (Centers for Disease Control and Prevention, 2011). 
Conversely, food swamps, or geographical areas with vast amounts of food outlets, do 
oftentimes provide adequate access to fresh fruits and vegetables, but also inundate 
residents with food outlets offering calorie-dense items void of nutritional value (Chen & 
Gregg, 2017).  
A recent study of New York City’s public-school population (K-12) found that 
when students lived within .25 miles of a fast-food restaurant, they had a greater 
probability of being obese or overweight (.37). Additionally, researchers found that being 
at least .5 mile away from bodega, or corner store, was associated with better weight 
outcomes (Elbel, et al., 2019). A similar study examining the food environments of 7,530 





their schools had a higher BMI than those children who did not, but especially among 
girls and those children who lived in urban areas. However, the presence of a fast-food 
restaurant close to school ensured that children in both urban and non-urban areas were at 
greater risk for obesity (Peng, Xue, Cheng, & Wang, 2019). These studies demonstrate 
the power of the physical food environment within neighborhoods where children spend 
their time and showcase how access and availability of unhealthy foods can be a driving 
cause of childhood obesity. Unfortunately, there are similar challenges within schools. 
2.3.2 Schools 
Children and adolescents in the United States spend a great deal of time at school. 
On average, school-aged children and adolescents spend 180 days per year in school 
every year. What’s more is that students spend 6 hours per day in school. Due to the long 
hours, many students may eat 50% of their daily calories within school walls (CDC, 
2021). 
To ensure that all school-aged students receive a nutritionally sound meal while at 
school, the National School Lunch Program was created under the Richard B. Russell 
National School Lunch act in 1946. Since its inception, the program has served millions 
of underprivileged children free and reduced meals. In addition, any school participating 
in the National School Lunch Program must adhere to meal pattern requirements set forth 
by the Federal government (USDA, 2017). Although the National School Lunch Program 
dictates the types of foods deemed acceptable for lunches, competitive foods are still 
found across school campuses in the United States. 
Competitive foods, or outside foods that compete with those served through 





fundraisers. Earlier research determined there was a relationship between the availability 
of competitive foods in schools and increased obesity rates among the children (Dority, 
McGarvey, & Kennedy, 2010). Although alarming, efforts have been made within the 
last decade to address the foods available and accessible to children while they are at 
school.   
As a pinnacle piece of legislation, The Healthy, Hungry-Free Kids Act (HHFKA) 
of 2010 included a bill that was to be implemented nationwide on July 1st, 2014, (USDA, 
2014) meant to address the lack of nutrition standards for foods sold during school hours. 
Despite efforts to reduce the availability and consumption of unhealthy foods to kids 
during school hours, there are loopholes allowing pizza and French fries to be counted as 
vegetables (T.H. Chan School of Public Health, 2011). Furthermore, the nutrition 
standards proposed under the HHFKA of 2010 do not include foods that are sold on 
school grounds outside of school hours, and there are exceptions made for fundraising 
activities (USDA, 2014). 
In addition to national policies that exist within schools, there are often state, 
district, or school-level policies in place developed to govern the relationships children 
have with food even in relation to learning. One such policy often adopted in recent years 
is the removal of foods as a reward in the classroom (Public Law Health Center, 2013). 
Teachers often reward students in the classroom for good behavior or good grades and 
have heavily relied on the use of candy to encourage participation. Because of the rising 
numbers of childhood obesity, many teachers have faced scrutiny over the 





promote non-food rewards for good behavior or learning achievements (Duda & Keely, 
2013). 
Policies are one aspect of the social food environment within schools, but students 
are also exposed to the food behaviors modeled by their teachers and peers. A 2019 study 
found that elementary school students were more likely to drink water than sugar-
sweetened beverages (SSBs) if the teacher reported they drank water in front of their 
students throughout the day (Laguna, et al., 2020). While teachers often have a positive 
impact with modeling behaviors, a 2020 systematic review about the influence of peers 
and siblings on children’s and adolescent’s healthy eating revealed that a child’s peers 
more often have a negative impact by the increasing the number of unhealthy foods 
consumed while at school (Rageliene & Gronhoj, 2020). 
2.3.3 Home 
The foods made available and accessible, or the physical food environment within 
each home, have the potential to be highly detrimental for children regarding the 
development of food habits. Foods available in the home are impacted by a variety of 
factors, including income, culture, parental eating habits, and family structure (Masters, 
2012). These factors collectively either become protective or reinforce risk factors 
associated with obesity. 
A systematic review examining the influence of family structure on the 
development of childhood obesity found that overall, children living in single-parent 
households had higher BMIs and ate meals together as a family less often. Researchers 
suggested that possible explanations for this association included the inability of single 





the home or generally lower incomes associated with single-parent households 
(Duriancik & Goff, 2019). 
Parents – particularly mothers – are responsible for dictating the relationship their 
children have with food for a lifetime. Another systematic review and meta-analysis 
looking at parental influence on both promotive and preventive eating habits found that 
food availability and parental modeling behaviors were strongly associated with both 
healthy (fruits and vegetables) and unhealthy (sugar-sweetened beverages) food 
consumption (Yee, Lwin, & Ho, 2017). Furthermore, focus groups conducted with 
overweight/obese children aged 7-11 and their parents revealed that the unhealthy food 
preferences of parents negatively affect the eating habits of the overweight/obese 
children. Employment status was also shown to determine mealtime behaviors. Working 
parents reported more often that they preferred to prepare convenience processed foods 
and encouraged their children to eat quickly (Kim, Park, Ma, & Im, 2019).  
In every food environment a child/adolescent encounters, they are subject to the 
combined forces of the physical and social components that comprise it. These 
components include both formal and informal rules and policies around food as well as 
food preferences of their peers and adults alike (NCCOR, 2020). Furthermore, there are 
clear connections between the physical and social components of most food 
environments where children spend time and childhood obesity. These connections have 
been made in neighborhoods (Elbel, et al., 2019), schools (Laguna, et al., 2020), and 
homes (Yee, Lwin, & Ho, 2017), yet there is much less information available about these 





2.3.4 Youth Recreational Organized Team Sports 
 According to The Aspen Institute’s 2020 State of Play, 38% of children aged 6-12 
in the United States regularly participated in youth sports in 2019 and 57% of children 
participated in at least one team sport during the year. The most popular team sports 
among that demographic in 2019 were baseball and basketball, with more than 4 million 
participants in each sport (The Aspen Institute, 2020). 
 Regular participation in sports provides youth consistent opportunities to engage 
in physical activity. The CDC recommends that children and adolescents aged 6-17 get 
60 minutes per day of “moderate-to-vigorous” physical activity, which includes activities 
like brisk walking and jogging (CDC, 2021). Youth recreational organized team sports 
can help satisfy those physical activity requirements, but the benefits of participating in 
recreational organized team sports extend beyond the physical. While children and 
adolescents who engage in team sports often have healthier weights and better motor skill 
development, they are also likely to have improvements in social skill development as 
well as life skills (Eime, Young, Harvey, Charity, & Payne, 2013). Furthermore, when 
compared to peers not engaged in team sports, those who regularly participate have 
improved grades and behavior patterns in school (Felfe, Lechner, & Steinmayr, 2016). 
Although positive benefits from participating in youth organized sports abound 
(The Aspen Institute, 2020), a body of evidence provides justification for further research 
into the food environments within youth recreational organized team sports. There are 
many components that make up the food environment within youth recreational team 
sports. The foods and beverages made available through vending, those provided by 





environments. Study results have revealed that the food environments embedded within 
youth recreational organized team sports are problematic and warrant further research 
into their connection to childhood obesity (Bennion, Spruance, & Maddock, 2020; Irby, 
Drury-Brown, & Skelton, 2014; Rafferty, et al., 2018; Thomas, et al., 2012).  
2.4 Social Cognitive Theory 
 The Social Cognitive Theory has been used often to understand the factors 
leading to the development of childhood obesity as well as to design interventions (Borg, 
et al., 2019; Canavera, Sharma, & Murnan, 2008-2009; Sharma, Wagner, & Wilkerson, 
2005-2006). Theories are necessary to guide research relating to health behaviors because 
they can be used to explain why an individual does or does not engage in behaviors that 
promote health. Furthermore, the use of theory is imperative for the identification of 
effective and targeted intervention strategies (Michie, et al., 2018). 
The Social Cognitive Theory postulates that behavior is regulated by 
environmental and personal factors. Each of these influences interact and form the 
overarching construct of reciprocal determinism. Reciprocal determinism explains how 
personal factors, environmental factors and behavior interrelate and influence one another 
(Bandura, 1986). The Social Cognitive Theory is made up of several constructs, 
including perception of the environment, self-efficacy, observational learning, behavioral 
capabilities, outcome expectations, and outcome expectancies (Simons-Morton, 
McLeroy, & Wendel, 2012). 
Perception of the environment is defined as how an individual perceives the 
environment around them where a behavior takes place (Simons-Morton, McLeroy, & 





1986). Observational learning occurs when an individual watches others engage in a 
behavior and observes the outcomes of that behavior. Behavioral capabilities are the 
skills and knowledge needed to perform a behavior. Outcome expectations are the 
perceived outcomes an individual has about engaging in a behavior, while outcome 
expectancies focus on the value an individual places on the outcomes (Simons-Morton, 
McLeroy, & Wendel, 2012). The Social Cognitive Theory has not been used to assess the 
food environments within youth recreational organized team sports, but many of the 
constructs have emerged in prior research as areas for concern. 
Thomas et al. (2012) published the first peer-reviewed article in the United States 
examining parental perceptions of the food environment within youth sports. Overall, 
parents perceived the food environment within youth basketball to be unhealthy because 
of the availability of foods high in sugar, fat, and salt. Later studies revealed that parents 
of youth athletes also perceived the food environment to be unhealthful due to the 
number of unhealthy foods regularly provided as snacks by parents (Rafferty, et al., 2018; 
Spruance, et al., 2020). 
Observational learning was determined to be an influence on parental snack 
choice by Rafferty, et al. (2018), Spruance, et al. (2020), and Thomas, et al. (2012). 
Parents reported being inclined to choose snacks that aligned with the snacks they saw 
other parents providing. Parents also cited the reactions of children to healthier snacks 
being a driving force in snacks they chose and suggested that it would be appropriate for 
coaches to provide examples of healthy snacks. 
Self-efficacy was also addressed (Rafferty, et al., 2018; Thomas, et al., 2012). 





capabilities were addressed when parents cited their lack of nutrition knowledge as a 
barrier to providing healthier snacks (Rafferty, et al., 2018; Spruance, et al., 2020; 
Thomas, et al., 2012). 
Outcome expectations were mentioned by Rafferty, et al. (2018), Spruance, et al. 
(2020) and Thomas et al. (2012). Parents were generally unconcerned with the foods their 
child ate while participating in youth basketball because of the perception that their child 
was otherwise healthy. Some parents did not view unhealthy snacks as detrimental 
because of the occasional nature in which they were consumed in conjunction with sports 
participation. Other parents reported disallowing unhealthy snacks altogether. 
The results of prior studies have highlighted the appropriateness of using The 
Social Cognitive Theory to further identify and quantitatively measure the influences 
parents face when choosing snacks for their child and teammates as postgame snacks. By 
using the Social Cognitive Theory as a conceptual underpinning there is a possibility to 
provide a greater understanding of how each construct is contributing to the choices 
parents are making as postgame snacks for their child and teammates.  
2.5 Gaps in the Literature 
Though there are two prior studies addressing the perceptions of the food 
environment that aligned with some of the constructs of the Social Cognitive Theory 
(Thomas, et al., 2012; Rafferty, et al., 2018), there is a need to conduct further research to 
address gaps in the current literature. First, there is no current literature addressing the 
construct of outcome expectancies in this context. To fully understand what factors are 
affecting postgame snack choices made my parents, it is necessary to understand the 





teammates. Second, the current literature does not encompass all youth recreational 
organized team sports (Rafferty, et al., 2018; Spruance, et al., 2020; Thomas, et al., 
2012). There is a need to assess the food environments within all youth recreational 
organized sports to determine what nuances may exist between them. Third, there has 
been no research about the influence of parental demographics on the healthiness of 
postgame snacks provided. Last, there is limited quantitative research available on this 
topic in the United States. 
This literature review provides an outline of how different food environments in 
homes, schools, and neighborhoods where children spend a great deal of time can 
negatively impact their health and ultimately contribute to the development or 
perpetuation of childhood obesity. However, there has been little research to date about 
the food environments in areas where children play (Rafferty, et al., 2018). Because this 
food environment is largely defined by the role of parents, there is a need to understand 
what factors influence parents’ decisions when providing postgame snacks for their child 













CHAPTER 3. DISSERTATION METHODS 
3.1 Introduction 
 This research study resulted in three manuscripts. The first manuscript was a 
systematic review assessing what physical, social, and person-centered components of the 
food environment within youth recreation facilities have been studied in the current 
literature. Two additional manuscripts focused on the use of the Social Cognitive Theory 
to predict the healthiness of snacks provided by parents of youth participating in 
recreational organized team sports in Kentucky, and to predict the self-efficacy of parents 
to provide a healthy postgame snack using an online survey. The methods for the 
respective manuscripts are detailed below. 
3.2 Part 1: Systematic Review  
 The purpose of the systematic review was to assess which physical, social, and 
person-centered domains of the food environments within youth recreation facilities as 
established by NCCOR have been studied in the current literature. The methods used to 
conduct this part of the study are outlined below.  
3.2.1 Methods 
The systematic review was conducted in accordance with recommendations and 
criteria outlined in the Preferred Reporting Items for Systematic Reviews and Meta-
analysis statement (Liberati, et al., 2009). Original research that explored the food 
environment within youth recreation facilities where children and youth participated in 
organized physical activity and sport were identified by performing literature searches in: 
Academic Search Complete, Agricola, Business Source Complete, CINAHL, ERIC, 





SportDiscus. Key search terms included (kids or youth or adolescents or teenagers or 
children or childhood) AND (food or “snack foods” or nutrition or “food environment” or 
“concession stands”) AND (“sports events” or fitness or sports or recreation or “sports 
participation” or “community sports” or athletics or recreation or fields or parks or 
“community athletics” or “community recreation” or “community parks”). 
3.2.2 Eligibility Criteria 
This systematic review was restricted to studies published through August 2020 in 
English, appearing in peer-reviewed journals. Both qualitative and quantitative studies 
were included, as well as those using mixed methods. Publications were eligible for 
inclusion if the focus of the investigation focused on the food environment within 
recreational facilities where children and youth participate in organized physical activity 
and sport. Studies were excluded from the review if the focus was centered around elite 
or professional sports where children were spectators only. Additionally, studies were 
excluded if they took place on school grounds. 
3.2.3 Study Selection 
The identified studies were screened (based on title for the first screening and the 
abstract for the second screening) by the primary author (MB) and checked for eligibility 
(full article) by an independent reviewer (MI). Eligible studies were then organized 
according to theme. Data were extracted and placed into a predesigned table organized 
into the following environmental categories as determined by the National Collaborative 





3.2.4 Data Analysis 
Each manuscript was reviewed and categorized by which aspect of the food 
environment it addressed, as well as year/author, sample size/location, methodology, 
theoretical underpinning, and outcomes. Furthermore, all included studies were critically 
appraised using the Mixed Methods Appraisal Tool (2018).  
3.3 Part 2: Cross-sectional Quantitative Survey 
3.3.1 Research Design 
 A cross-sectional quantitative survey was also used for this study. Cross-sectional 
studies are well-suited to estimate how prevalent a behavior is within a population 
(Sedgwick, 2014), and thus was helpful to determine how many parents provided healthy 
postgame snacks for their child and teammates. Additionally, cross-sectional studies are 
generally easy to conduct due to the low cost and time commitment (Sedgwick, 2014). 
Furthermore, cross-sectional studies often provide baseline data for future cohort studies 
and can be useful in the development and evaluation of public health programming 
efforts (Yu & Tse, 2012).  
The drawbacks to using this study design include non-response bias, which can 
result in a homogenous sample which may not be representative of the population. 
Information bias is another potential drawback of using this methodology because study 
participants may be inclined to provide answers that are considered socially acceptable 
(Yu & Tse, 2012). Moreover, cross-sectional studies only collect data at one point in time 
which will only allow for inferences of association and not causation (Setia, 2016). 





conducive to the use of the cross-sectional study design, particularly given the lack of 
research in this area. 
3.3.2 Social Cognitive Theory 
 The Social Cognitive Theory (Bandura, 1989) was used as the theoretical 
framework to determine the which factors impact a parent’s decision when choosing 
postgame snacks for their child and teammates. The overarching concept of the Social 
Cognitive Theory, reciprocal determinism, says that behavior, cognition, personal factors, 
and environmental factors are all constantly interacting and leading individuals to make 
different choices. The idea of reciprocal determinism does not suggest that each influence 
and personal or environment factor impacts and individual in the same way, but that there 
is always a constant interaction which can determine different outcomes. Therefore, data 
were collected from parents of youth athletes in the state of Kentucky to determine how 
the constructs of the Social Cognitive Theory were connected to parent behavior. 
3.3.3 Study Population 
Youth recreational team sports continue to be popular across the United States 
(The Aspen Institute, 2020). While state-level data from Kentucky about youth 
participation numbers has not been found, there is data available from the Kentucky High 
School Athletic Association about yearly participation in high school sports. Among the 
most popular team sports in the 2018-2019 school year for girls were volleyball (6,264), 
soccer (5,847), and softball (5,626). For boys, the most popular team sports included 
football (13,075), baseball (7,143), and basketball (6,938) (Kentucky High School 
Athletic Association, 2019). While these numbers are not necessarily representative of 





participation in sport is usually indicative of previous, continuous involvement. 
According to Justin Jones, former President of the Southwest Pony League in Lexington, 
Kentucky, approximately 425 youth athletes participated in tee-ball or baseball during 
2019. The Southwest Pony League is one of 7 youth baseball leagues in the city of 
Lexington alone, suggesting an ample population of parents across the state (Jones, 
2020).  
Parents of children and adolescents who participate in recreational organized team 
sports are an integral part of the food environment present within the venues where these 
sports are played. Parents provide money for purchasing foods within these venues in 
addition to often being responsible for postgame snacks for their child and team. Only 
three studies to date have assessed parental perceptions of these food environments in the 
United States: one taking place in Michigan assessing youth basketball, one in California 
assessing youth baseball, and one in Utah assessing multiple team sports including soccer 
and flag football (Rafferty, et al., 2018; Spruance, et al., 2020; Thomas, et al., 2012). Due 
to the popularity of youth sports in the United States, additional research is warranted to 
establish any nuances that may exist among sports or parental characteristics that are 
affecting the choices parents are making for postgame snacks (The Aspen Institute, 
2020).  
Those who participated in this research study were parents with a child aged 18 or 
under that played a recreational organized team sport in the state of Kentucky in either 
2019 or 2020 and also provided postgame snacks for their child and team on at least one 
occasion. Parents were also English speaking and required to have access to the internet 





Participants were excluded if they did not participate in a postgame snack rotation 
in 2019 or 2020, did not live in Kentucky, or were not at least 18 years of age. Potential 
study participants were presented with four qualifying questions at the beginning of the 
survey to determine their eligibility. The statements read as follows: “Do you live in the 
state of Kentucky?”, “Are you at least 18 years of age?”, “Do you have a child that 
participated in recreational organized team sports in 2019 or 2020 (i.e., Parks and 
Recreation, City/County League, other community leagues)?”, and “Did you provide a 
postgame snack for your child’s team on at least one occasion in either 2019 or 2020?” If 
parents selected “Yes” to all four preliminary questions, they were asked to complete the 
survey. If parents selected “No” as an answer to any of the qualifying questions, they 
were not allowed to complete the remainder of the survey.  
Due to the COVID-19 pandemic, many team sports were suspended in the early 
months of 2020. Those that were allowed to continue through 2020 placed limitations on 
snacks that could be provided during and after participation (Jones, 2020). Because of 
this change, parents were instructed to answer the survey questions based on the last 
‘normal’ youth sports season, prior to COVID-19 restrictions (2019 or 2020). 
Participants were asked their age, race/ethnicity (American Indian or Alaska 
Native, Asian, Black or African American, Native Hawaiian or Other Pacific Islander, 
White), ethnicity (Hispanic or Latino or Spanish Origin, Not Hispanic or Latino or 
Spanish Origin) sex (Female, Male, Other, Prefer Not to Say), self-reported height and 
weight (for BMI calculation), level of education completed (Less than high school 
diploma, High school degree or equivalent, Bachelor’s Degree, Master’s Degree, 





Domestic Partnership),work status (Employed full-time (40+ hours per week), Employed 
part-time (less than 40 hours per week), Unemployed (currently looking for work, 
Unemployed (not currently looking for work), Student, Retired, Self-employed, Unable 
to work) household income (<$50,000, $50,000-$99,999, ≥$100,000) (Rafferty, et al., 
2018), and zip code. Additionally, participants were asked information related to their 
child including the age of the child, the sex of the child (Male, Female, Other, Prefer Not 
to Say) their relationship to the child (Mother, Father, Stepfather, Stepmother, Foster 
Mother, Foster Father, Other), and the sport played by the child (Soccer, Baseball, 
Softball, Basketball, Football, Field Hockey, Lacrosse, Volleyball, Tee Ball, Hockey, 
Swimming, Other). Last, parents were asked to describe their child as overweight, normal 
weight, or thin. Questions are listed in Appendix C. 
Most parents that took part in the survey provided snacks in 2019 (70.59%) 
compared to 2020 (29.41%). The mean age of youth athlete was 6.7 (SD=2.63), with ages 
ranging from 1-16 years. The mean age of parents was 38.31 (SD=6.39), with ages 
ranging from 27-55. Parents most often reported providing snacks twice a season 
(39.61%). See Table 1 for additional demographic characteristics of the study 
participants. 
3.3.4 Measures 
To test the extent to which the Social Cognitive Theory correlated with the 
healthiness of the snacks provided by parents as postgame snacks, a cross-sectional 
quantitative survey was used. Due to the lack of research in this area, there has not yet 
been a measure to assess the use of SCT in the context of youth recreational organized 





operationalize pertinent constructs of the SCT for the purposes of this study (Dewar, et 
al., 2012; Gibbs, et al., 2016; Rafferty, et al., 2018; Thomas, et al., 2012). Appendix A 
shows the original survey item and the included survey item tailored to this study, as 
needed. For survey items designed by the research team, citations are provided. Prior to 
the dissemination of the survey for the research study, the survey was piloted tested with 
a convenience sample of 10 parents with children who either recently participated in 
recreational organized team sports or who had in the past to assess face validity and 
readability. The survey was also shared with two nutrition experts, one expert in Social 
Cognitive Theory, and one expert in youth physical activity to ensure face and content 
validity. Suggestions were compiled and survey items/directions were updated 
accordingly. The list of contacts and the suggestions incorporated can be found in 
Appendix B.  
3.3.4.1 Perception of the Environment 
To assess perception of the environment, questions were modified from a 
previous study conducted by Dewar et al. (2012). The internal reliability of the original 
subscale was tested using Cronbach’s alpha (α = .79) but could not be determined for the 
current study because of the addition of non-Likert questions to the measure. The original 
survey developed was to assess adolescent dietary behaviors, so wording was changed to 
accommodate the purpose of this study. One item was answered using a 6-point Likert 
scale. The choices for the Likert survey item were Strongly Disagree (1 on the scale), 
Disagree (2 on the scale), Slightly Disagree (3 on the scale), Slightly Agree (4 on the 
scale), Agree (5 on the scale), and Strongly Agree (6 on the scale). The remaining two 





section were summed and ranged from 1-8, with higher scores representing parental 
perception of a healthier food environment within youth recreational organized team 
sports. 
3.3.4.2 Self-Efficacy 
Self-efficacy was assessed using the measure created by Dewar et al. (2012). The 
internal reliability of the original subscale was tested using Cronbach’s alpha (α = .70). 
Reliability was tested once more for the current survey items and measured at .79. Each 
survey item was measured with the 6-point Likert scale. Three survey items comprised 
the subscale and summed scores ranged from 6-18, with higher scores representing 
higher levels of parental self-efficacy. 
3.3.4.3 Observational Learning/Modeling 
Observational learning was assessed through five questions developed by the 
research team from qualitative data produced from previous studies assessing parental 
perceptions of different aspects of the food environment within youth recreational 
organized sports (Thomas, et al., 2012; Rafferty, et al., 2018). Each question was on a 6-
point Likert scale: Strongly Disagree (1 on the scale), Disagree (2 on the scale), Slightly 
Disagree (3 on the scale), Slightly Agree (4 on the scale), Agree (5 on the scale), and 
Strongly Agree (6 on the scale). The reliability was tested using Cronbach’s alpha 
(α=.68). Summed scores ranged between 5-30, with higher scores representing higher 
degrees of exposure to perceptions of learning/modeling.  
3.3.4.4 Behavioral Capabilities 
Behavioral capabilities were measured using portions of the Nutrition Literacy 





children. The original measure included the following 6 subscales: Nutrition and Health, 
Energy Sources in Food, Household Food Measurements, Food Label and Numeracy, 
Food Groups, and Consumer Skills. Due to the length of the survey instrument (64 
items), as well as the focus of the research questions, only one of the domains was 
included in this research study. Consumer Skills (6 questions) was used to assess parents’ 
knowledge and skills in both identifying and choosing healthy snacks for their children. 
Summed scores ranged from 0-6 and higher scores represented greater behavioral 
capabilities. 
3.3.4.5 Outcome Expectations 
Outcome expectations were measured using the subscale created by Dewar et al. 
(2012). There were 3 questions with a 6-point Likert scale ranging from “Strongly 
Disagree” to “Strongly Agree.” Reliability of the original subscale was tested using 
Cronbach’s alpha and was determined to be (α = .72), while the included subscale was 
measured at .79. Scores were summed and ranged from 3-9, with higher scores 
representing a stronger belief that providing healthy snacks would have a positive impact 
on the physical health of the child, as well as the athletic performance during sport. 
3.3.4.6 Outcome Expectancies 
Outcome expectancies were measured using the subscale created by Dewar et al. 
(2012). There were 3 questions with a 3-point Likert scale ranging from “Only slightly 
important” (1 on the scale), to “Important” (2 on the scale), and “Extremely important” (3 
on the scale). Reliability of the original subscale was tested using Cronbach’s alpha and 





were summed and ranged from 3-9, with higher scores representing higher levels of 
importance placed on keeping their child physically healthy. 
3.3.4.7 Parental Behavior 
Parental behavior was operationalized as the healthiness of the postgame snack 
provided for their child and teammates. An open-ended question asked parents to list one 
food and one beverage that represented what they most often provided as postgame 
snacks. Each choice was then linked to a definition of healthiness created by Correa-
Burrows et al. (2017). “Unhealthy,” “unhealthy-to-fair,” and “healthy” were the 
categorizations used. “Unhealthy” foods included those of poor nutritional value and 
were high in fat, sugar, salt, and calories. “Unhealthy-to-fair” foods included those that 
were highly processed but low in fat. “Healthy” foods included those that were nutrient-
rich such as fresh fruits and vegetables. Snacks were categorized by the PI and then 
corroborated by two registered dietitians. 
3.3.5 Data Collection Procedures 
3.3.5.1 Protection of Human Subjects 
Approval to conduct this study was granted by the University of Kentucky 
Institutional Review Board (IRB) on November 18th, 2020, after an expedited review to 
ensure compliance with informed consent, data collection, and data analysis (see 
Appendix D for approval letter). Additionally, the IRB approved minor revisions to the 
study on February 9th, 2021, which included changing recruitment language to increase 
the study sample (see Appendices E and F for approved letters). Further, all study 
personnel received Collaborative Institutional Training Initiative (CITI) training. Because 





documentation of informed consent prior to beginning the survey. This explained that the 
participant was being asked to participate in research, as well as the purpose, duration, 
and procedures involved. Potential foreseeable risks and benefits, contact information for 
the primary investigator and University of Kentucky IRB, and statements about the 
voluntary nature of participation were also included.  
3.3.5.2 Survey Creation and Security 
The survey was generated by Qualtrics Labs, Inc. Survey data was kept on the 
University of Kentucky account of the PI. The research team only accessed these records 
using the computers of the research team on a password-protected server on the 
University of Kentucky campus. Survey data was managed and analyzed by the PI.  
3.3.5.3 Recruitment 
The invitation to participate in the study was distributed to a convenience sample 
of individuals that had been identified as league administrators or coaches of youth 
recreational organized team sports in Kentucky. Additionally, a separate, IRB-approved 
invitation was created for teachers, school administrators, and community program 
leaders. These individuals were then asked to share the survey via league listserv or email 
with potential participants. Individuals who completed the survey were prompted at the 
end of the survey to share the link with others they know who also qualified as study 
participants, which garnered a snowball sample throughout the state of Kentucky. On the 
final page of the survey a statement was written, and a study link was provided as 
follows: “Thank you for your participation in this survey. If you know of anyone else 
who would qualify to take the survey, please forward the link to them.” Refer to 





teachers, school administrators, and community program leaders. Last, a study flyer was 
generated by University of Kentucky Center for Clinical and Translational Science (see 
Appendix G). Recruitment began in January of 2021 and ended in May of 2021. 
3.3.6 Data Cleaning 
 Once data collection was completed, the data were examined for survey responses 
with missing data. Cases with missing data to be used in the analysis were removed and 
not used to calculate statistics (Nardi, 2006). Further, open-ended questions such as 
weight and height required cleaning. While participants were asked to enter their height 
in inches, some responses included those with feet, having to be converted to inches. 
Other responses included additional symbols such as “lbs” which had to be removed prior 
to analysis. There were 305 total recorded responses to the survey, but 50 were removed 
due to incomplete or missing answers. The analysis was conducted on the remaining 255 
responses. 
3.3.7 Assumptions of Statistical Tests 
 Both ordinal logistic regression and multiple linear regression were used to 
analyze the data and all assumptions were met prior to use. The assumptions of ordinal 
logistic regression include the absence of multicollinearity among independent variables 
and the presence of proportional odds. To test for multicollinearity, the VIF statistic was 
calculated for all independent variables. To satisfy the assumption, all VIFs were required 
to be between .1 and 10. The lowest VIF statistic was 1.04 and the highest was 2.06, 
satisfying the assumption of no multicollinearity. The assumption of proportional odds 
was met, as assessed by a full likelihood ratio test comparing the fit of the proportional 





The assumptions of multiple linear regression include linearity, absence of significant 
outliers, homoskedasticity, and normal distribution of residuals. The assumption of 
linearity was tested by plotting the standardized residuals against each of the predictor 
variables in the model. The scatterplots showed no major issues, satisfying the 
assumption. Studentized residuals were calculated to determine the presence of 
significant outliers. All cases had studentized residuals of less than ±3, suggesting no 
significant outliers existed in the data. Homoskedasticity was tested by plotting the 
residuals against the fitted values. This plot showed no heteroskedasticity. Additionally, 
the Breusch-Pagan/Cook-Weisberg test for heteroskedasticity was conducted, p=.374. 
The p-value of >.05 suggests the presence of homoskedasticity. A Shapiro-Wilk test for 
normal data was conducted to test the distribution of the residuals, p=.150. The p-value of 
>.05 suggests the normal distribution of data, satisfying the assumption. 
3.3.8 Data Analysis 
3.3.8.1 Bivariate Analyses 
The data were first analyzed by conducting bivariate correlations between snack 
healthiness and each construct of the Social Cognitive Theory, including perception of 
the environment, observational learning/modeling, self-efficacy, outcome expectations, 
outcome expectancies, and behavioral capabilities. Bivariate correlations were also 
conducted between the parental self-efficacy score and parent demographics, including 
household income, behavioral capabilities score, age, educational attainment, marital 





3.3.8.2 Multivariate Analyses 
An ordinal logistic regression model was run with the healthiness of postgame 
snacks provided by parents as the outcome variable and the constructs of the Social 
Cognitive Theory as the predictor variables (perception of the environment, observational 
learning/modeling, self-efficacy, outcome expectations, outcome expectancies, and 
behavioral capabilities). Using forward selection, several multiple linear regression 
models were also created to measure the ability of parent demographics (household 
income, behavioral capabilities score, age, educational attainment, marital status, and 
BMI).   
Table 1 Study Participant Demographics 
Age n (%) 
≤ 34 y 81 (32) 
≤ 44 y 130 (51) 
≥ 45 y 44 (17) 


























Education Level n (%) 




Graduate degree 71 (28) 
Employment Status  n (%) 
Working 233 (91) 
Non-working 22 (9) 
Household Income Level n (%) 
<$50,000 33 (13) 
$50,000 - $99,999 114 (45) 
>$100,000 108 (42) 





Child’s Age  n (%) 
≤ 6 years old 109 (43) 
7-9 years old 123 (48) 
≥10 years old 23 (9) 










Sport Played by Child  n (%) 
Baseball 78 (31) 
Soccer 64 (25) 
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Review of the Literature: Childhood obesity continues to be a major health concern in the 
United States and other countries around the world. Two previous systematic reviews 
have suggested the food environments within recreational facilities where children 
participate in physical activity and organized sports have obesogenic properties but 
focused on only food availability/marketing and children/parental perceptions of the 
environment.  
Research Question: Which physical, social, and person-centered National Collaborative 
on Childhood Obesity Research (NCCOR) domain measures of the food environment 
where children participate in organized recreational activities have been studied in the 
current (2000-2020) research?  
Research Methodology and Analysis: A range of academic electronic databases of 
academic literature were searched and peer-reviewed articles published in English 
through August 2020 were included for review in addition to bibliographies of included 
articles. In total, 33 articles were included. Each manuscript was reviewed and 
categorized by which domain of the food environment it addressed, as well as by 
year/author, sample size/location, methodology, and outcomes. All studies were critically 
appraised using the Mixed Methods Appraisal Tool.  
Results/Conclusions: Results of the systematic review suggest that while several 
measures within each domain (physical, social, person-centered) have been addressed, 

















   Childhood obesity is not a new phenomenon, but it does continue to be a global 
health concern. According to the World Health Organization, approximately 340 million 
children and adolescents aged 5-16 were overweight or obese in 2016 (World Health 
Organization, 2018). In the United States, 13.7 million children and adolescents were 
considered overweight or obese (Hales, Carroll, Fryar, & Ogden, 2017). Overweight and 
obese children and young adults are defined as constituting the 85th - 95th percentile 
according to the Centers for Disease Control and Prevention’s (CDC) growth chart for 
children aged 2-20 (U.S. Department of Health and Human Services, 2015). The 
consequences of overweight and obesity are profuse, including those related to physical 
health. Overweight or obese children are more likely to experience physical ailments 
including high blood pressure, high cholesterol, breathing problems, and joint problems 
compared to their non-overweight/obese peers (Gungor, 2014). Additionally, 
overweight/obese children are much more likely to experience discrimination and 
bullying, which can lead to acute and chronic psychological issues (Rankin, et al., 2016). 
Overweight/obese children have also reported higher absence rates from school than their 
normal-weight peers (Li, et al., 2012). Moreover, overweight/obese children are more 
likely to be negatively impacted academically as current evidence has demonstrated an 
association between overweight/obesity and self-reported lower grades (CDC, 2018). The 
burden of childhood obesity extends beyond consequences to the child. Data indicate the 
economic impact of childhood obesity is a global health crisis. Responsible, at least in 





   “Obesogenicity” is described as ‘the sum of influences that the surroundings, 
opportunities, or conditions of life have on promoting obesity in individuals or 
populations’ (Swinburn & Egger, 2002). The built environment has frequently been 
studied as an influence that creates conditions for behavioral choices to occur (Booth, 
Pinkston, Walker, & Poston, 2005; Cummins & Jackson, 2001). The definition of a “built 
environment” is one that is created by man, such as sidewalks or structures. These built 
environments can take on obesogenic properties which, in turn, make healthy decisions 
more difficult. Children are exposed to obesogenic environments because of where they 
spend their free time, such as where they play. 
Worldwide, children and adolescents regularly participate in organized sports or 
structured physical activity. Although the activity of choice varies depending on the 
region of the world, popular sports for children include soccer, swimming, and basketball 
(Hulteen, et al., 2017). In 2019, approximately 61% of children aged 6-12 participated in 
team sports in the United States, and 38.1% of those children were regular participants. 
Baseball and basketball were the most popular sports (The Aspen Institute, 2020). Many 
adolescents aged 13-17 also participated in team sports. Sixty-one percent of adolescents 
aged 13-17 participated in team sports in 2019 and 41.7% of them participated regularly 
(The Aspen Institute, 2020). Given these data, organized physical activity is responsible 
for providing regular opportunities for play to a significant number of children in the 
United States and around the world. Organized physical activity, including children’s 
team sports, are routinely sponsored by the community, taking place within youth 
recreation facilities including gyms, fitness centers, sports complexes, and pools. Despite 





less is known about how these built environments influence the health of children, 
specifically their nutrition behaviors. 
Given the nature of organized physical activity and sport, food is often made 
available for purchase at these facilities either through vending or concessions. 
Additionally, food is also routinely provided by parents or caregivers to consume during 
or after participation (Bennion, Spruance, & Maddock, 2020; Rafferty, et al., 2018; 
Spruance, et al., 2020; Thomas, et al., 2012). Because the food environment is often an 
integral part of the overall experience while visiting these facilities, it is necessary to 
understand the impact of the food environment. 
The National Collaborative on Childhood Obesity Research designed a 
conceptual model explaining how environmental factors are related to dietary disease risk 
(NCCOR, 2016). This model highlights the connection between food environments and 
health outcomes. The connection is important because it works on the assumption that a 
change in the environment will ultimately create change in food choices.  
The NCCOR model divides the food environment into three parts: physical, 
social, and person-centered. The physical environment includes food availability, pricing 
and placement of foods, and nutrition or marketing materials for the available foods and 
beverages. The social environment includes food choices and consumption habits of 
parents, caretakers, and peers, food choice incentives, and policies and practices related 
to eating behaviors. The person-centered environment includes perceptions of individuals 
about the physical or social environment (NCCOR, 2016). 
Unfortunately, there is previous evidence to suggest that the food environments 





2011; Smith, Edwards, & Hoek, 2017). The two previous systematic reviews conducted 
about this environment were limited in scope and focused on few aspects of the food 
environment, including food availability/marketing and parent/child perceptions. 
Additionally, not all included studies were specific to the food environments within youth 
recreation facilities. Furthermore, several research studies have been published since the 
last systematic review, thus not captured by the latest synthesis of the literature.  
 By using the National Collaborative on Childhood Obesity Research’s 
framework for assessing food environments within youth recreation facilities where 
children participate in organized physical activity, the research on food environments 
within youth recreation facilities can be understood in terms of what future interventions 
and research should target to improve health outcomes for children. Therefore, the 
purpose of this systematic review is to determine which physical, social, and person-
centered domain measures of the food environment within youth recreation facilities have 
been assessed in the 2000-2020 literature. 
4.2 Methods 
This systematic review was conducted in accordance with recommendations and 
criteria outlined in the Preferred Reporting Items for Systematic Reviews and Meta-
analysis statement (Liberati, et al., 2009).  
4.2.1 Search Strategy 
Original research that explored the food environment at youth recreation facilities 
were identified by performing literature searches in: Academic Search Complete, 
Agricola, Business Source Complete, CINAHL, ERIC, Health Source – Consumer 





included (kids or youth or adolescents or teenagers or children or childhood) AND (food 
or “snack foods” or nutrition or “food environment” or “concession stands”) AND 
(“sports events” or fitness or sports or recreation or “sports participation” or “community 
sports” or athletics or recreation or fields or parks or “community athletics” or 
“community recreation” or “community parks”).  
There were 40,920 articles identified in the initial search through title screens. 
After the initial screening, 3,333 articles’ abstracts were scanned for potential inclusion. 
Forty-two full texts were screened, and 23 articles were excluded because research took 
place on school grounds, focused on elite or professional sports, or children were 
spectators only. Nineteen articles were included for review. Reference lists of included 
articles were scanned, which helped identify 13 additional articles for review. The 






Figure 2 PRISMA Flow Diagram for Systematic Reviews 
e 
Records identified, and titles 
screened from records search   
(n= 40,920)  
Abstracts screened 
(n=3,333) 




Records excluded (n=23) due to: 
1. Elite or professional 
sporting environment 
2. School environment 
3. Children as spectators 
only 
 































4.2.2 Study Selection 
   Selected studies were full length manuscripts published through August 2020 in 
English, appearing in peer-reviewed journals. Studies were included if they reported the 
findings of original research and focused on either describing at least one aspect of the 
food environment within a recreation facility or conducted an intervention to change at 
least one aspect of the food environment within a recreation facility. Publications were 
eligible for inclusion if the focus of the investigation was on any aspect of the food 
environment at youth recreation facilities where children aged 18 commonly gather to 
participate in physical activity or organized sports. Studies were excluded from the 
review if the focus centered around food environments within elite or professional sports 
where children were spectators only. Additionally, studies were excluded if the study 
took place on school grounds. 
   The identified studies were screened (based on title for the first screening and the 
abstract for the second screening) by the primary author (MB) and checked for eligibility 
(full article) by an independent reviewer (MI). Eligible studies were reviewed, and 
characteristics were extracted into a predesigned table. Extracted data included first 
author and study year, study location, study environment, study participants and sample 
size, study type, study measures, and study outcomes. 
 Study outcomes were considered across the three domains of the food 
environment – physical, social, and person-centered – as defined by the National 
Collaborative on Childhood Obesity Research (NCCOR, 2016). Table 2 provides a 

















Kelly et al. 
2008 
Australia Outdoor sports 
fields/community 
pools 
PC 402 Parents of children 
aged 5-17 years living 
in NSW, and who 






n/a Older children were significantly more likely 
to purchase SSBs at outdoor sports fields 
(63% adolescents vs 40% young children at 
outdoor sports fields, p<0.01; 53% vs. 25% 
at community pools, p<0.001) and pies and 
pastries (38% vs 23%, p<0.05; 37% vs 11% 
p<0.001) than younger children 
 
Most parents (63%) agreed that government 
should restrict the types of foods and 
beverages that can be sold at children’s 
sporting venues 
Kelly at al. 
2010 
 












n/a Only 20% of clubs with concessions said 
they actively promoted healthy foods and 
beverages 
 
Only 4 clubs provided recommendations to 
coaches on types of f/b that should be 
provided to players 
 
Only 3 clubs had written policy on healthy 
eating 
 
76% of clubs said they engaged in 
fundraising 
(49% of fundraising came from f/b 
companies) 
Kelly et al. 
2010(a) 







S 118 Sports club officials = 
108 
 






n/a 347 sponsors were identified 
 
65% of clubs had sponsorship: food and 
beverage companies were 17%; 6% were 
alcohol-related (pubs/clubs); 8% were other 
businesses that also sold alcohol 
 
50% of all f/b companies did not meet 









Table 2 (continued) 




S 151 Managers of publicly 
funded rec centers 















Facilities were more likely to ADOPT if they 
had ‘champion’ (p=0.003) and if priority for 
healthy eating had increased in last year 
(p=.001) 
 
Facilities were more likely to IMPLEMENT 
if policies were in place (p=.03) and had a 
‘champion’ (p=.04) 
19% of youth recreation facilities had healthy 
eating policies 
Kelly et al. 
2012 
Australia Organized Sports PC 1,068 Eligible 
parents/guardians 
included those with a 
child between 5-16 
who participated in 
organized sport; 





n/a 76% of parents support restriction of 
unhealthy foods and beverages 
 
87% of parents would still support 
restrictions if it meant paying more for their 
children to participate 
 
Children and adolescents reported feeling 
better about many companies after they had 
sponsored their favorite elite/sports team; did 
not differ by age group 
Kelly et al. 
2012(a) 















n/a The majority of regional (85%) and sports 
club (55%) officials thought that sponsorship 
could have a negative effect on children 
 
Parents (99%) said sporting goods companies 
were appropriate sponsors, but that snack 
foods (73%), fast food restaurants (72%) and 





England Private and public 
leisure centers 
and health clubs 
P, S 67  Cross-sectional 
venue 
observations 
n/a 25% of public and 74% of private health 
clubs offered fresh fruit, significant 
difference in vending machines in public 
(2.8±1.6) and private (1.5±0.9) venues; 
significantly more cafes in private venues 
than public (p<0.05) 
 
23% public/57% private venues had catering 
policy 
Olstad et al. 
2014(a) 
Canada Recreation and 
Sports Facilities 
S 18  Cross-sectional 
vending 
machine audits 
n/a Nutrition profile of foods from all facilities 
were energy-dense, nutrient-poor options 








Table 2 (continued) 
Olstad et al. 
2015(a)* 
Canada Publicly funded 
recreation sports 
facility 
P, PC 322  Customers aged 14+  Quasi-
experimental 
pre-post design 
n/a Overall increase in sales of green (52.2% to 
55.5%; p<0.05) and a reduction in sales of 
red (30.4% to 27.2%; p<0.05) from baseline 
to intervention. 
 
During TLL, sales of green light main dishes 
increased by 21.8% (p= 0.01) and sales of 
green light snacks and desserts increased by 
14.1% (p<0.01) 
Belski et al. 
2017* 









n/a 57 parents completed parental questionnaire 
at baseline 
 
When asked to identify barriers to healthy 
eating, 14 said there were no barriers and 31 
didn’t answer the question. 12 said concerns 
over transporting/storing healthy food, 
children getting ‘stitch’ because of eating 
before, allergies, eating causes interruption 
 
Ice cream (n=15), cake (n=13) and rice cakes 
(n=7) were most consumed at baseline 
 
During the intervention, children were 
observed eating mostly fruit, cheese, 
crackers, and vegetables 
 
43 parents completed post-intervention. 68% 
reported that they would prefer snacks 
continued to be provided 
 
All parents that indicated their child ate the 
provided snacks (n=36) said their child liked 
them 
 
Coaches liked providing snacks and thought 





Australia Aquatic and 
Recreation 
Centers 




n/a 35% of respondents consumed food or 
beverages at the center (54% came from café, 
61% brought from outside the center) 
Only 3% of children consumed a ‘green’ 
item from center café. 
 
Items bought from the on-site cafes were 






Table 2 (continued) 
McIsaac et 
al. 2018(a) 
Canada Recreation and 
Sports Centers 
S 30  Prospective  n/a At both baseline and follow-up, majority of 
vending foods (91%; 86%) and beverages 
(72%; 71%) were of Minimum nutrition 
 
Concessions were mostly Do Not Sell and 
Minimum  
 
Food environment worsened, statistically 
significant increase in the unhealthiest 
beverages in both vending and concessions 









provinces = 34 
 
Non-guideline 
provinces = 17 




n/a Sites from guideline provinces had 
significantly lower proportion of food 
marketing that were “least healthy” (47.9%) 
than sites from non-guideline provinces 
(73.5%; p<0.001) 
 
Use of child-targeted and sports-related food 
marketing techniques was significantly 
higher in sites from guideline provinces than 




Australia Junior Football 
Clubs 
S 466 Junior football club 
representatives = 79 
 
Parents of junior 




n/a No statistically significant results were found 
between mean number of practices and 
policies implemented by intervention and 
control clubs at post-intervention 
 
No significant difference in proportion of 
children exposed to healthy food/beverages 
Gonzalez et 
al. 2019 
Australia Junior Football 
Clubs 
S, PC 473 Junior club 
representatives = 86 
 




n/a All clubs reported recommending fruit or 
water be provided to players after games or 
at half-time; 24% reported promoting healthy 
food options through placement at POS; only 
8% had healthy eating policy 
Olstad et al. 
2019* 
Canada Recreation and 
Sport Facilities 
S 49 GL+CBI; n=17 




n/a Overall facility capacity increased from 
30.8±15.6% to 62.3±22.0% in GL+CBI 
facilities compared to those guideline-only 
facilities (23.8 ±21.7% to 24.9±26.1%; p 
<0.01) and no-guideline facilities 
(15.5±12.9% to 33.3±14.3%; p<0.01) 
 
Between baseline and follow-up, 17.6% of 
GL+CBI developed new written nutrition 
policies while the other groups did not 





















64% of games had two types of snacks 
and/or two types of beverages offered 
 
The average calories provided to children 
was 213.3 when eliminating games not 
offering snacks; average sugar was 26.4g and 
most came from beverages; females 
consumed 59.2 calories more than they 
expended 
 
Most common snacks offered were baked 
goods, sports drinks, and fruit drinks; SSBs 
were offered 87.6% of the time; water was 
offered 3.4% of the time; fruits/vegetables 
were provided 3.5% of the time 
Qualitative 



























Parents reported that unhealthy foods and 
beverages were commonly consumed by 
children during sports; healthy options not as 
readily available; parents unhappy 
 
Time and availability were cited as barriers 
to eating more healthily 






P, S 313 51 youth baseball 
players 
 
179 adults and 83 





n/a 72% of team snacks provided by parents 
after or during the games were French fries, 
chips, crackers, popcorn, candy, or cookies; 
healthier things were peanuts and granola 
bars 
 
Most beverages (53%) consumed in the 
dugout were sugar sweetened/ 41% were 
water 
 
89% of foods consumed came from the 
concession stand 
73% were less-healthy options 
 
78% of functions take place during traditional 
mealtime 
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PC 46 Health promotion 
(n=18), nutrition 
(n=8), physical 







n/a Professionals agreed that healthy food and 
drinks should be available at concession 
stands and that unhealthy food/beverage 
sponsorship of clubs should be restricted 
McIsaac et 
al. 2018 
Canada Recreation and 
Sports Settings 
(RSS) 
PC 10 Managers from RSS 




n/a Three barriers to providing healthy food 
identified: (i) cultural norms; (ii) personal 
choice and responsibility; (iii) financial 







PC 22 Parents of children 








Parents perceived fruit as ideal snack; parents 
supportive of promoting healthy snacks, but 





Youth sports PC 19 Parents of children 







Three themes identified: The Logistics of 
Post-Game Snacks in Youth Sports, Self-
Reported Post-Game Snack Behavior in 
Youth Sports, and Concerns and Desired 











from 10 different 
communities 
S 68   Concurrent 
Triangulation 
n/a A majority (86%) of community project 
goals were achieved within grant timeline 
 
Significant (19%) improvements in 
assessment scores  
Increases (19%) in healthy vending products 
offered between baseline and follow-up 
 
Recreation staff cited concerns about revenue 









P, S, PC 216 Recreation staff, 
managers, city council 
members, food 
service staff, health 
authority members, 





n/a 88% of facilities did not have policies in 
place to govern foods and beverages sold to 
children 
 
Contracts, money, lack of resources, 
knowledge/motivation of staff and patrons 
were identified as barriers to changing the 
food environment 
 
Training, support, and education for 
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The facility had success in implementing 
ANGCY, but most of the foods/beverages 
offered were unhealthy 
 
Changes in facility’s food environment had 
little impact on what foods children bought 




S 3 Facility managers 
from facilities with 
varying levels of 







Adoption and implementation of ANGCY 
guidelines depends on recreational facility 
manager, but also requires formal and 
informal partnerships 
 
Voluntary initiatives like ANGCY are 
limited in effectiveness for improving food 
environments in recreational facilities 











P, S 2  Concurrent 
Mixed 
Methods 
n/a The number of healthy items sold was 
significantly lower than the number of 
unhealthy items sold (p<0.0001) 
 
When adults purchased foods without 
children, they made healthier choices 
(p<0.0001) 
 
There was mixed evidence for nudging, price 
reductions for healthy foods were not 
effective. 





and football clubs 
PC 82 Children aged 10-12 
who participated in 





n/a 70% of beverages – ‘limited’ 
(76% were SSBs; 14% were fruit juices) 
 
Most drinks had 40 calories per 3 oz (NZ 
doesn’t regulate package or serving size) 
 
67% of drinks with volume over 250 mL (8 
oz) were single-serving, and ranged from 




Canada Recreation Sports 
Facilities 
 




23 – HFBS 
communities not 
receiving support 







n/a At baseline, 43% of HFBS and 35% 
comparison said policy development was 
happening; at follow-up, 48% of HFBS 
communities had approved a policy (no 
comparison communities had a policy) 
 
Compared to comparison communities, the 
amount of change in HFBS communities was 
significantly greater overall (12.80 vs. 3.10; 
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P 2  Concurrent 
Mixed 
Methods 
n/a Availability and proportion of healthy foods 






4.2.3 Methodological Assessment of Study Quality 
 Studies in this systematic review were assessed using the 2018 Mixed Methods 
Appraisal Tool (MMAT). The MMAT was created to assess several methodologies, 
including qualitative research, randomized controlled trials, non-randomized studies, 
quantitative descriptive studies, and mixed methods studies (Hong, et al., 2018). The 
MMAT has been pilot tested across all methodologies and has been determined to have 
content validity (Pace, et al., 2012; Souto, et al., 2015). A single reviewer (MB) tested 
each included study against the methodology criteria. As suggested by the authors, 
studies were not assigned a score rather compared against other studies of the same 
methodology. No studies were excluded from the review based on results of the MMAT 
criterion test. Studies with “Yes” checked for every category were considered of high 
quality. Studies with “No” or “I Don’t Know” were considered to be of lesser quality. 
4.3 Analysis Approach 
 The primary goal of the analysis was to determine which physical, social, and 
person-centered NCCOR measures have been assessed in the food environments within 
youth recreation facilities where children participate in physical activity or organized 
sports. First, a preliminary synthesis was conducted using grouping based on NCCOR 
food environment domains. Using the purpose statement, research questions and/or aims 
as stated by the authors, studies were grouped based on which domains were addressed 
by the study. After being placed in groups, studies are described in terms of the NCCOR 






4.4.1 Study Location 
Of the 32 studies included for review, Canada served as the research location for 
most of the reviewed research (n=15) (McIsaac, Jarvis, Spencer, & Kirk, 2018; McIsaac, 
et al., 2018a; Naylor, Bridgewater, Purcell, Ostry, & Vander Wekken, 2010a; Naylor, 
Vander Wekken, Trill, & Kirbyson, 2010; Naylor, Olstad, & Therrien, 2015; Olstad, et 
al., 2019; Olstad, Downs, Raine, Berry, & McCargar, 2011a; Olstad, Goonewardene, 
McCargar, & Raine, 2014; Olstad, Goonewardene, McCargar, & Raine, 2015; Olstad, 
Lieffers, Raine, & McCargar, 2011; Olstad, Poirier, Naylor, Shearer, & Kirk, 2014a; 
Olstad, Raine, & McCargar, 2012; Olstad, Raine, & McCargar, 2012a; Olstad, Vermeer, 
McCargar, Prowse, & Raine, 2015a; Prowse, et al., 2018). Several of the studies included 
also took place in Australia (n=10) (Belski, et al., 2017; Boelsen-Robinson, et al., 2017; 
Clinton-McHarg, et al., 2019; Gonzalez, et al., 2019; Kelly, et al., 2010a; Kelly, et al., 
2012; Kelly, et al., 2012a; Kelly, et al., 2014; Kelly, Baur, Bauman, & King, 2010; Kelly, 
Chapman, King, Hardy, & Farrell, 2008). The less common locations for research were 
the United States (n=5) (Bennion, Spruance, & Maddock, 2020; Irby, Drury-Brown, & 
Skelton, 2014; Rafferty, et al., 2018; Spruance, Vaterlaus, Haines, & Walker, 2020; 
Thomas, Nelson, Harwood, & Neumark-Sztaine, 2012), New Zealand (n=1) (Smith, 
Jenkin, Signal, & McLean, 2014) and England (n=1) (Nowak, Jeanes, & Reeves, 2012). 
Within the United States, studies took place in urban Minnesota (Thomas, et al., 2012), 
rural North Carolina (Irby, Drury-Brown, & Skelton, 2014), urban California (Rafferty, et 





4.4.2 Study Environment 
  youth recreation facilities offering both indoor and outdoor opportunities for 
physical activities and organized sports were the most common environments studied, 
with 50% of studies taking place within this context (Boelsen-Robinson, et al., 2017; 
Kelly, et al., 2008; McIsaac, et al., 2018a; McIsaac, Jarvis, Spencer, & Kirk, 2018; 
Naylor, Bridgewater, Purcell, Ostry, & Vander Wekken, 2010a; Naylor, Olstad, & 
Therrien, 2015; Naylor, Vander Wekken, Trill, & Kirbyson, 2010; Nowak, Jeanes, & 
Reeves, 2012; Olstad, et al., 2019; Olstad, Downs, Raine, Berry, & McCargar, 2011a; 
Olstad, Goonewardene, McCargar, & Raine, 2015; Olstad, Lieffers, Raine, & McCargar, 
2011; Olstad, Raine, & McCargar, 2012; Olstad, Poirier, Naylor, Shearer, & Kirk, 2014a; 
Olstad, Raine, & McCargar, 2012a; Prowse, et al., 2018). Organized sports also served as 
the study environment in 44% (Belski, et al., 2017; Bennion, Spruance, & Maddock, 
2020; Clinton-McHarg, et al., 2019; Gonzalez, et al., 2019; Irby, Drury-Brown, & 
Skelton, 2014; Kelly, et al., 2010a; Kelly, et al., 2012; Kelly, et al., 2012a; Kelly, et al., 
2014; Kelly, Baur, Bauman, & King, 2010; Smith, Jenkin, Signal, & McLean, 2014; 
Rafferty, et al., 2018; Spruance, et al., 2020; Thomas, et al., 2012). The remaining two 
studies took place at an outdoor public pool (Olstad, Goonewardene, McCargar, & Raine, 
2014; Olstad, Goonewardene, McCargar, & Raine, 2015). 
4.4.3 Study Population and Sample Size 
 Human subjects were used in 59% of studies (Belski, et al., 2017; Boelsen-
Robinson, et al., 2017; Gonzalez, et al., 2019; Irby, Drury-Brown, & Skelton, 2014; 





al., 2014; Kelly, et al., 2008; McIsaac, et al., 2018; Naylor, et al., 2010a; Naylor, Olstad, 
& Therrien, 2015; Olstad, et al., 2011a; Olstad, Raine, & McCargar, 2012; Olstad, Raine, 
& McCargar, 2012a; Olstad, et al., 2015a; Smith, et al., 2014; Thomas, et al., 2012), with 
sample size ranging from 3 (Olstad, Raine, & McCargar, 2012) to 2,236 (Boelsen-
Robinson, et al., 2017). Of the 19 studies that used human subjects, 6 studies had 
population samples of n≤50 (Kelly, et al., 2014; McIsaac, Jarvis, Spencer, & Kirk, 2018; 
Olstad, Raine, & McCargar, 2012; Olstad, Raine, & McCargar, 2012a; Rafferty, et al., 
2018; Spruance, et al., 2020), 2 studies had population samples of n ≥51-100 (Smith, et 
al., 2014; Thomas, et al., 2012), 12 had population samples of n ≥101-500 (Belski, et al., 
2017; Bennion, Spruance, & Maddock, 2020; Clinton-McHarg, et al., 2019; Gonzalez, et 
al., 2019; Irby, Drury-Brown, & Skelton, 2014; Kelly, et al., 2008; Kelly, et al., 2010a; 
Kelly, et al., 2012a; Kelly, et al., 2010; Naylor, et al., 2010a; Olstad, et al., 2011a; Olstad, 
et al., 2015a), and 2 studies had populations of n ≥501 (Boelsen-Robinson, et al., 2017; 
Kelly, et al., 2012). The human subjects included parents (n=9) (Belski, et al., 2017; 
Gonzalez, et al., 2019; Kelly, et al., 2008; Kelly, et al., 2012; Kelly, et al., 2012a; 
Rafferty, et al., 2018; Thomas, et al., 2012), recreation facility managers (n=5) (McIsaac, 
et al., 2018; Naylor, et al., 2010a; Olstad, et al., 2011a; Olstad, Raine, & McCargar, 2012; 
Olstad, Raine, & McCargar, 2012a), sports club officials/representatives and governing 
bodies (n=6) (Clinton-McHarg, et al., 2019; Gonzalez, et al., 2019; Kelly, et al., 2010; 
Kelly, et al., 2010a; Kelly, et al., 2012a; Naylor, et al., 2010a), health/sports professionals 
(n=3) (Kelly, et al., 2010a; Kelly, et al., 2014; Naylor, et al., 2010a), recreation and food 
service staff (n=1) (Naylor, et al., 2010a), coaches (n=1) (Belski, et al., 2017), and city 





were considered study populations (n=2) (Boelsen-Robinson, et al., 2017; Irby, Drury-
Brown, & Skelton, 2014), as well as customers aged 14+ (n=1) (Olstad, et al., 2015a) and 
community representatives (n=1) (Naylor, Olstad, & Therrien, 2015). Children were also 
study subjects (n=5) (Belski, et al., 2017; Bennion, Spruance, & Maddock, 2020; 
Boelsen-Robinson, et al., 2017; Irby, Drury-Brown, & Skelton, 2014; Kelly, et al., 2012; 
Smith, et al., 2014). When age was reported, ages of children ranged from 8-15 (Bennion, 
Spruance, & Maddock, 2020; Kelly, et al., 2012; Smith, et al., 2014). 
Of the studies that collected data from within  youth recreation facilities 
(Gonzalez, et al., 2019; McIsaac, et al., 2018a; Naylor, et al., 2010; Nowak, Jeanes, & 
Reeves, 2012; Olstad, et al., 2011; Olstad, et al., 2014; Olstad, et al., 2014a; Olstad, et al., 
2015; Olstad, et al., 2019; Prowse, et al., 2018), sample sizes ranged from n=1 (Olstad, et 
al., 2011) to n=68 (Naylor et al., 2010). 
4.4.4 Study Design 
 Across all 32 studies, 17 were quantitative, 7 were qualitative, and 8 were mixed 
methods. Quantitative study designs included cross-sectional (n=12), quasi-experimental 
pre-post (n=2), prospective (n=1), cluster randomized trial (n=1), and randomized control 
trial (n=1). Qualitative study designs comprised of only cross-sectional (n=7). Mixed 
methods study designs included concurrent mixed methods (n=4), convergent mixed 
methods (n=1), concurrent triangulation (n=1), sequential explanatory (n=1) and quasi-
experimental pre-post (n=1). Interventions (n=8) (Belski, et al., 2017; Clinton-McHarg, et 





Olstad, et al., 2014; Olstad, et al., 2015; Olstad, et al., 2015a) accounted for only 25% of 
the research.  
4.5 Outcomes  
All included studies were categorized into one of the three NCCOR Food 
Environment Domains: physical, social, and/or person-centered based on the purpose, 
aims, and/or research questions posed by the authors of the respective study. The 
NCCOR User Guide provides examples of each domain, and measures for food 
environments and was adapted to apply to food environments within youth recreation 
facilities (NCCOR, 2016). There were several studies (n=9) (Gonzalez, et al., 2019; Irby, 
Drury-Brown, & Skelton, 2014; Kelly, et al., 2010; Naylor, et al., 2010a; Nowak, Jeanes, 
& Reeves, 2012; Olstad, et al., 2014; Olstad, et al., 2015a) with aims that addressed 
multiple domains. 
4.5.1 Physical 
4.5.1.1 Food Availability in Concessions and/or Vending Machines 
Seven studies addressed the foods made available in either concessions and/or 
vending machines (Irby, Drury-Brown, & Skelton, 2014) (Kelly, et al., 2010; Naylor, et 
al., 2010a; Naylor, et al., 2010; Nowak, Jeanes, & Reeves, 2012; Olstad, et al., 2015; 
Olstad, et al., 2019). Two interventions addressed food availability in youth recreation 
facilities (Naylor, et al, 2010; Olstad, et al, 2015). An intervention conducted by Naylor 
et al. (2010) in British Columbia, Canada found that several facilities receiving support 
and guidance were able to improve the nutritional quality of the foods, albeit not to 





availability of healthy foods at an outdoor community pool concession stand in British 
Columbia, Canada led to increased sales of healthy foods in the target concession. 
However, this increase did not remain post-intervention.  
  Kelly et al. (2010) found that although water was the most frequently sold item at 
canteens (concession stands) within children’s sports clubs in Australia, the most popular 
food/beverage items sold included sports drinks, soft drinks, and pastries. Naylor et al. 
(2010a) found that vending machines and snack bars within youth recreation facilities in 
British Columbia, Canada offered mostly unhealthy options. Nowak, et al. (2012) found 
similar results within public and private health clubs in London, England. Irby et al. 
(2014) found that foods available for sale at one youth baseball ballpark were mostly 
unhealthy. Fried foods, hotdogs, chips, and candy were common although healthier 
options like salads and bottled water were also available.  
4.5.1.2 Foods Provided to Children by Adults 
Three studies assessed the foods provided by adults to children (Belski, et al., 
2017; Bennion, Spruance, & Maddock, 2020; Irby, Drury-Brown, & Skelton, 2014). Irby, 
et al. (2014) found that team snacks provided by parents during and after youth baseball 
games in the United States (North Carolina) included foods such as chips, candy, cookies, 
and granola bars. Drinks such as water, sports drinks and soft drinks were common 
complements with team snacks. Bennion et al. (2020) found that children participating in 
youth sports in Utah were most often provided with snacks such as pastries, fruit snacks, 
crackers, and chips in addition to beverages like fruit drinks, sports drinks, and soft 





consumption of healthy foods by children prior to netball sessions in Australia. Results of 
the intervention showed that prior to coaches providing healthy snacks, the most 
consumed foods by children were ice cream and cake. During the intervention period, 
coaches provided healthy snacks such as fruit, vegetables, cheese, and crackers which 
increased the consumption of healthier snacks by children.  
4.5.1.3 Available Nutrition Information 
Olstad et al. (2015a) carried out the sole study and intervention using nutrition 
information/marketing to increase sales of healthy foods in Alberta, Canada. Researchers 
used traffic light labels (TLL) to label foods that were least healthy (red) to most healthy 
(green) and found that TLL were effective in increasing the sales of healthy foods while 
simultaneously reducing the sales of unhealthy foods. Furthermore, revenues were not 
lessened during the intervention. 
4.5.1.4 Food Marketing 
Prowse et al. (2018) set out to measure food marketing, including sports-related 
and marketing aimed at children, within youth recreation facilities in Canada. Results of 
the study showed that youth recreation facilities in Canadian provinces without voluntary 
provincial nutrition guidelines were much more likely to be aimed at children than those 
facilities in provinces who had them. 
4.5.1.5 Sport Sponsorship 
 Kelly et al. (2010a) studied the prevalence of sponsorship in children’s sport in 
Australia and found most children’s sports clubs surveyed did have a sponsorship. Food 





than half of them were official club sponsors with the company logo on the uniforms. 
Additionally, half of the food and beverage sponsors did not meet established criteria 
determined by experts for being appropriate sponsors for children’s sports. 
4.5.2 Social 
4.5.2.1 Food Consumption 
Two studies addressed food consumed within youth recreation facilities. Irby et 
al. (2014) found that most food consumed by spectators, including adults and children, at 
youth baseball games in North Carolina was purchased from concession stands and 
included foods such as French fries, popcorn, candy, cookies, and ice cream. Beverages 
consumed included soft drinks, water, and sports drinks. Boelsen-Robinson et al. (2017) 
found that more than half of the food consumed by adults while visiting an aquatic and 
recreation center in Australia was classified by the authors as ‘red’, or foods that should 
be limited, and nearly all the food consumed by children was considered ‘red’.  
4.5.2.2 Price Promotions 
As part of the intervention carried out by Olstad et al. (2014), researchers reduced 
the price of healthy items by 30% in addition to displays and taste testing, but this had no 
effect on the overall purchase of healthy items. 
4.5.2.3 Food Policies 
4.5.2.3.1 Presence of Healthy Eating Policies and Voluntary Nutrition Guidelines 
 Six studies (Gonzalez, et al., 2019; Irby, Drury-Brown, & Skelton, 2014; Kelly, et 
al., 2010; Naylor, et al., 2010a; Naylor, Olstad, & Therrien, 2015; Nowak, Jeanes, & 





conducted the only intervention that studied the impact of training, resources, and support 
for youth recreation facilities in British Columbia, Canada to improve food environments 
through the development of healthy food policies. The quasi-experimental, controlled, 
pre-post comparison revealed that more healthy eating policies existed within facilities 
receiving training, resources, and support. Those that did not receive any kind of support, 
training, or resources reported no healthy eating policies post-intervention. Kelly et al. 
(2010) found that very few junior sports clubs in Australia had a written policy on 
healthy eating. Similar outcomes were found by Naylor et al. (2010a) at youth recreation 
facilities in Canada, Nowak et al. (2012) at public and private leisure centers in England, 
and Gonzalez et al. (2019) at junior football clubs in Australia. Irby et al. (2014) cited no 
such policies existed at a youth baseball field in the United States (North Carolina). 
4.5.2.3.2 Implementation of Healthy Eating Policies and Voluntary Nutrition Guidelines 
 Three studies focused efforts on the implementation process of healthy eating 
policies (Clinton-McHarg, et al., 2019; Olstad, et al., 2011; Olstad, et al., 2011a). 
Clinton-McHarg et al. (2019) conducted an intervention to measure the effectiveness of 
an effort to support the implementation of healthy eating policies. Outcomes of the 
intervention showed that no more policies were implemented following the intervention. 
Additionally, purchases of healthy foods and beverages did not increase as an effect of 
the intervention. Olstad et al. (2011) and Olstad et al. (2011a) assessed barriers to 
implementing the Alberta Nutrition Guidelines for Children and Youth (ANGCY) in 
youth recreation facilities. Both studies revealed similar findings, suggesting that 





resources were common barriers to implementing the voluntary nutrition guidelines in 
Alberta, Canada. 
4.5.2.3.3 Efficacy of Healthy Eating Policies and Voluntary Nutrition Guidelines 
 Three Canadian studies focused on the efficacy of implemented healthy eating 
policies (McIsaac, et al., 2018a; Olstad, et al., 2014a; Olstad, et al., 2019). Olstad et al. 
(2014a) conducted a nutrition profile of facilities that implemented nutrition guidelines 
versus those that did not. Results showed that the overall nutrition profile was somewhat 
better than those facilities that had not implemented the guidelines. Additionally, 
implementers offered fewer of the unhealthiest items than non-implementers but offered 
no more healthy items than non-implementers. McIsaac et al. (2018a) and Olstad et al. 
(2019) found that the implementation of voluntary nutrition guidelines did not create any 
positive changes in the food environments. 
4.5.3 Person-Centered 
4.5.3.1 Perceptions of Availability and Access to Food at Youth Recreation Facilities 
Kelly et al. (2008) found that Australian parents perceived most concession 
offerings within youth recreation facilities to be unhealthy. Thomas et al. (2012) revealed 
similar perceptions among American parents of youth basketball players in Minnesota 
where parents also expressed being dissatisfied with the food environment associated 
with youth sports. California and Utah parents of youth athletes named fruit and water as 
acceptable snacks, but provided less healthy snacks (Bennion, et al., 2020; Rafferty, et 
al., 2018). Health, sports, and industry professionals agreed that prioritizing the 





improving the overall food environment (Kelly, et al., 2014). Smith et al. (2014) also 
provided proof of the unhealthy nature of the food environment within youth sports in 
New Zealand by assessing the beverages youth athletes associated with participation in 
sport. Photographs taken by youth athletes suggested that many of the beverages children 
associate with sports are not in compliance with New Zealand nutrition guidelines, often 
being high in sugar. 
4.5.3.2 Perceptions of Policies or Practices 
 Belski et al. (2017) found that Australian parents and coaches perceived healthy 
snacks provided by coaches before netball sessions for youth athletes to be a positive 
measure to improve the snacking behaviors in that environment. Kelly et al. (2008) found 
that Australian parents also supported government restrictions on food offerings at 
children’s sporting events to improve the food environment in youth recreation facilities. 
American parents, however, were not in favor of any restrictive snack guidelines for 
youth sports (Rafferty, et al., 2018; Thomas, et al., 2012). Olstad et al. (2012a) and 
McIsaac et al. (2018) found the perception of recreation managers to heavily influence 
the adoption of ANGCY, voluntary nutrition guidelines. The perceptions of recreation 
managers about the ANGCY were found to directly impact whether a facility adopted the 
voluntary nutrition guidelines (Olstad, Raine, & McCargar, 2012a). Cultural norms, 
limitations on personal choice, and finances were additional reasons recreation managers 





4.5.3.3 Perceptions of Social Norms 
 Many parents cited social pressure as an influence for snack choices they made 
for their child and teammates while participating in organized sports (Rafferty, et al., 
2018; Spruance, et al., 2020; Thomas, et al., 2012). Thomas et al. (2012) and Rafferty et 
al. (2018) found that parents viewed postgame snacks as a reward for their child’s 
participation and thus a necessary and positive component of the experience. Spruance et 
al. (2020), however, found that parents were worried about providing unhealthy snacks 
after participation because it could be seen to reinforce unhealthy behaviors. 
4.6 Discussion 
  Youth recreation facilities play a crucial role in the overall health of children, but 
the food environments embedded within them have previously been described as having 
obesogenic properties (Carter, et al., 2011; Smith, Edwards, & Hoek, 2017). This study 
aimed to systematically review the literature to examine which food environment domain 
measures – physical, social, and person-centered -have been addressed within youth 
recreation facilities. While previous systematic reviews have assessed food availability 
and marketing (Carter, et al., 2011) as well as perceptions of parents and children of the 
sport-related food environment (Smith, et al., 2017), many of the articles included for 
review were not specific to youth recreation facilities where children participate in 
physical activity and/or organized sports. Thus, there was a need for a comprehensive 
review of the literature focused only the food environments within these venues. In total, 





 All three domains of the food environment as defined by NCCOR were addressed 
by at least one study, and multiple measures within each domain were identified. The 
physical environment was described in terms of foods available in concessions and/or 
vending machines (Kelly, et al., 2010; Naylor, et al., 2012; Olstad, et al., 2015), foods 
provided by adults to children (Belski, et al., 2017; Bennion, Spruance, & Maddock, 
2020; Irby, Drury-Brown, & Skelton, 2014), nutrition information/marketing materials 
present in the facility (Olstad, et al., 2015a; Prowse, et al., 2018), and youth sport 
sponsorship (Kelly, et al., 2010a). Interventions proved to be effective in increasing the 
availability and sales of healthy foods and beverages (Olstad, et al., 2015; Olstad, et al., 
2015a) as well as improving the nutritional quality of snacks eaten by youth athletes prior 
to participation in sport (Belski, et al., 2017).  
 Several studies addressed the social food environment, including food 
consumption within youth recreation facilities (Boelsen-Robinson, et al., 2017; Irby, 
Drury-Brown, & Skelton, 2014), price promotions for healthy foods (Olstad, et al., 2014), 
the presence of healthy eating policies (Gonzalez, et al., 2019; Irby, Drury-Brown, & 
Skelton, 2014; Kelly, et al., 2010; Naylor, et al., 2010a; Nowak, Jeanes, & Reeves, 2012), 
the implementation of healthy eating policies (Clinton-McHarg, et al., 2019; Naylor, et 
al., 2010; Olstad, et al., 2011; Olstad, et al., 2011a), and efficacy of healthy eating 
policies (McIsaac, et al., 2018a; Olstad, et al., 2014a; Olstad, et al., 2019). Most of the 
included research focused efforts on healthy eating policies or voluntary nutrition 
guidelines, namely the Alberta Nutrition Guidelines for Children and Youth, or ANGCY. 
Across all studies, very few policies or guidelines were found within youth recreation 





Naylor, et al., 2010a; Nowak, Jeanes, & Reeves, 2012). When policies or guidelines were 
present, negligible positive effects were found on the overall food environment (McIsaac, 
et al., 2018a; Olstad, et al. 2014a; Olstad, et al., 2019). Barriers to implementing these 
policies were common and impediments to implementation included negative perceptions 
of the policies or guidelines by the recreation facility manager (Olstad, et al., 2011a). 
Interventions to support the development and/or implementation of these policies or 
guidelines found contradicting results regarding these efforts (Naylor, et al., 2010; 
Naylor, Olstad, & Therrien, 2015; Olstad, et al., 2014a). 
 The person-centered food environment was addressed through perceptions of the 
physical food environment (Kelly, et al., 2008; Kelly, et al., 2012; Kelly, et al., 2014; 
Smith, Jenkin, Signal, & McLean, 2014; Spruance, et al., 2020; Thomas, et al., 2012) and 
perceptions of the social food environment (Belski, et al., 2017; Kelly, et al., 2008; 
McIsaac, et al,, 2018; Olstad, Raine, & McCargar, 2012a; Rafferty, et al., 2018; 
Spruance, et al., 2020). Parents and children perceived the physical food environment to 
be generally unhealthy (Kelly, et al., 2008; Smith, et al., 2014; Thomas, et al., 2012), and 
health, sports, and industry professionals perceived the physical food environment within 
youth recreation facilities to be a top priority for children’s health (Kelly, et al., 2014). 
Perceptions of the social environment, namely those of healthy eating policies and 
guidelines, varied greatly by country. Most Australian parents were in favor of rules 
regarding food and beverage provisions and marketing, including government restrictions 
(Kelly, et al., 2008). American parents, on the other hand, were not in favor of any 
limitations on snacks children could consume within youth recreation facilities, including 





social norms were also found to influence snack choices (Rafferty, et al., 2018; Spruance, 
et al., 2020; Thomas, et al., 2012). Additionally, some American parents perceived the 
social norms around food as nonproblematic (Rafferty, et al., 2018; Thomas, et al., 2012) 
while others believed they could reinforce unhealthy habits and behaviors (Spruance, et 
al., 2020). 
 To better protect and preserve the health of children while they play, a deeper 
understanding of the physical, social, and person-centered food environment within youth 
recreation facilities is required. Most of the included research indicates there are several 
factors contributing to the overall unhealthy nature of the food environments within youth 
recreation facilities. Furthermore, parents, children, and key stakeholders perceived the 
food environments to be unhealthy and in need of improvements. 
4.6.1 Study Quality 
 Based on the Mixed Methods Assessment Tool (2018), six studies were 
considered problematic due to low response rates. One study was considered problematic 
due to the small sample size and lack of ability to generalize to a larger population, and 
one randomized controlled trial was also considered problematic due to the differences in 
baseline study groups. The remaining 24 studies were of high quality. Thus, the results of 
this systematic review are based on literature that clearly outlined research questions, 
methodologies, and limitations of the research. 
4.6.2 Strengths and Limitations 
 This study expands the literature on food environments within youth recreation 





comprehensive search of the literature was conducted across 10 databases which 
increased the likelihood of capturing all available literature on this topic. Because the 
review did not include grey literature, this could be considered a limitation of the 
research. Additionally, the Mixed Methods Assessment Tool (2018) suggests the 
inclusion of a second reviewer familiar with the literature to also assess the quality of the 
included research (Hong, et al., 2018). Since this review was carried out as part of a 
dissertation requirement, only one student author assessed the quality, potentially 
weakening the results of review. Finally, quantitative data outcomes were qualitized to be 
presented in a narrative synthesis of all study results.  
4.7 Implications for Research and Practice 
 The findings unearthed while conducting this systematic review regarding the 
physical, social, and person-centered domains of the food environment within youth 
recreation facilities are problematic. The included literature revealed that food 
environments embedded within youth recreation facilities where children participate in 
organized physical activity and sport in multiple countries around the world are likely 
perpetuating and promoting unhealthy eating behaviors of those who visit them. Even 
still, the research is limited, and further research is warranted to fully understand the 
influences determining the healthfulness of these food environments. The need for 
additional research presents an opportunity for the health promotion and education field 






The food environments within youth recreation facilities in Canada, Australia, the 
United States, New Zealand, and England were found to have obesogenic properties that 
can potentially negatively impact the health of children. However, most of the research 
conducted about these environments took place in Canada or Australia, with only five 
studies having been conducted in the United States. The United States encompasses a mix 
of both urban and rural communities, all of which have cultural and geographical nuances 
resulting in unique food cultures.  
In addition to expanding research within the United States, there is a need to 
expand quantitative research efforts in the United States to present a more complete 
picture of the food environments in youth recreation facilities. Qualitative research 
methods have predominantly been used to describe the food environments within youth 
recreation facilities, with only one quantitative study taking place to date. While 
qualitative research provides valuable insights from various perspectives, quantitative 
efforts are also needed to complement and enrich the qualitative data, providing a more 
complete picture of the food environment.  
A complete picture of the food environments within youth recreation facilities 
also warrants that future research assess all domains – physical, social, and person-
centered – of the food environment. The impact of each domain, as well as the 
relationship among the domains, should underpin all future research efforts to 
consistently describe the food environments within youth recreation facilities going 
forward. Of the research included in this systematic review, only one study addressed all 
domains of the food environment. Results of future research can be strengthened by 





Last, additional research should continue to focus on how parents shape the food 
environment for their children while they are participating in recreational organized team 
sports. Most studies conducted within the United States focused on the role of parents, 
but study sample sizes were small and only a few organized sports were assessed. 
Increasing sample sizes and expanding research to include additional youth recreational 
organized team sports will allow for more generalizable study results. 
 The findings of this systematic review highlight a tremendous opportunity for the 
health promotion and education field to continue to explore food environments within 
youth recreation facilities where children and youth spend significant time. Health 
promotion and education professionals are well-equipped to adequately assess these 
environments and the NCCOR framework serves as a blueprint to guide research efforts. 
Although current evidence is limited in the United States, the popularity of organized 
physical activity and sport warrants a concerted effort to further understand the impact on 
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Background: Millions of children participate in youth sports every year in the United 
States. While participation in youth sports provides many benefits to children both 
physically and mentally, there is limited research about how the food environment 
embedded within them impacts the overall health of children. Within the existing 
research there is evidence that parents play a large role in shaping the overall food 
environment for children. Parents are oftentimes responsible for providing postgame 
snacks which have been cited as unhealthy. The purpose of this study was threefold: to 
determine the overall healthiness of postgame snacks being provided by parents, examine 
the associations between postgame snack healthiness and each construct of the Social 
Cognitive Theory, and to test the ability of the SCT to predict postgame snack 
healthiness. 
Methods: An online survey based on the Social Cognitive Theory was distributed to 
parents (n=255) in the southeastern United States. Kendall’s tau-b was used to test 
associations between postgame snack healthiness and each construct of the SCT. Ordinal 
logistic regression was used to predict postgame snack healthiness. 
Results: Nearly half of all postgame snacks provided were considered unhealthy. 
Statistically significant associations were found between postgame snack healthiness and 
self-efficacy, observational learning, behavioral capabilities, and outcome expectations. 
The Social Cognitive Theory predicted 11% of the variance in postgame snack 
healthiness. 
Conclusion: The results of this study show that the postgame snacks being provided to 
children after participation in youth sports are unhealthy. Further, the Social Cognitive 
Theory serves as a good theoretical basis for determining which factors affect the ability 
of parents to provide a healthy postgame snack. Additional research is warranted in other 







Childhood obesity impacts millions of children around the world, and over 340 
million children and youth aged 5-19 were considered overweight or obese as of 2016 
(World Health Organization, 2021). Obesity is associated with several comorbidities, 
including hypertension, sleep apnea, diabetes, and depression (National Heart, Lung, and 
Blood Institute, 2021). Further, children who are overweight or obese are at an increased 
risk for developing multiple types of cancers in adulthood including kidney, pancreatic, 
breast, and colon (Weihrauch-Bluher, Schwarz, & Klusmann, 2019). In addition, adults 
who were obese as children are at greater risk for developing cardiovascular and 
digestive disorders (Dehghan, Akhtar-Danesh, & Merchant, 2005). The severity of the 
complications associated with childhood obesity warrants continued research efforts to 
identify and address root causes for reduction and prevention. 
External factors such as the built environment have been found to contribute to an 
individual’s overall health status. The built environment is described by the United States 
Environmental Protection Agency as “the man-made or modified structures that provide 
people with living, working, and recreational spaces” (United States Environment 
Protection Agency, 2020). The built environment also includes food environments 
(Rideout, Mah, & Minaker, 2015). Several studies have been conducted to assess how the 
built environment impacts the health of children, including a 2011 study that found 
access to high-calorie foods within neighborhoods increased the risk of the development 
of obesity while the presence of farmers’ markets and grocery stores decreased the risk of 





healthier food choices within schools was associated with lower body mass index for 
students.  
In addition to the food environments where children live and go to school are the 
food environments within youth recreation facilities where children participate in youth 
sports. In the United States, 61% of children aged 6-17 participated in a team sport in 
2019 (The Aspen Institute, 2020). These sporting events often take place in facilities 
where concessions or vending options are available in addition to the foods provided by 
parents as postgame snacks (Irby, Drury-Brown, & Skelton, 2014; Rafferty, et al., 2018; 
Spruance, et al., 2020). 
Despite the popularity of youth recreational organized team sports in the United 
States, only five studies have assessed the food environment within them to date 
(Bennion, Spruance, & Maddock, 2020; Irby, Drury-Brown, & Skelton, 2014; Rafferty, 
et al., 2018; Spruance, et al., 2020; Thomas et al., 2012). Further, the research in this area 
has been primarily qualitative, with only one of the five articles reporting quantitative 
results (Bennion, et al., 2020). 
Existing qualitative data provides evidence that parents play an important role in 
defining the food environment to which children are exposed while participating in 
recreational organized team sports (Rafferty, et al., 2018; Spruance, et al., 2020; Thomas, 
et al., 2012). Parents are largely responsible for purchasing or providing snacks in these 
environments (Rafferty, et al., 2018; Spruance, et al., 2020; Thomas, et al., 2012). 
Currently there are no theory-based quantitative studies assessing the factors that impact 





Despite the lack of quantitative research, results from the studies conducted in the 
United States reported many troubling aspects of the food environment within youth 
recreation facilities. Thomas et al. (2012) found that Michigan parents of youth basketball 
players believed the food environment was poor but were seldom worried about the 
effects of consumption of high-calorie foods because they were being consumed in 
conjunction with physical activity. Irby et al. (2014) found that most team snacks 
consumed by youth baseball players in North Carolina (72%) were high-calorie foods and 
53% of the drinks consumed by the players were sugar-sweetened beverages. Further, 
most foods (73%) that came from the concession stands were considered less-healthy 
items. Rafferty et al. (2018) found that California parents of youth baseball players were 
often conflicted about which foods to provide as snacks because of lack of nutrition 
knowledge. Bennion et al. (2020) found that youth athletes in Utah consumed more 
calories than they expended, and Spruance et al. (2020) found that Utah parents of 
athletes faced social pressures to conform to “traditions” that involved providing 
unhealthy foods and beverages as post-game snacks. While these studies provide insights 
into how parents perceive the food environment, only one study has collected data on the 
foods parents are providing as postgame snacks (Spruance, et al., 2020). Parent 
perceptions are necessary to gain an understanding of how parents view their role in the 
food environment of youth sports, but more quantitative data about the kinds of foods and 
beverages parents are providing will support the development of interventions to help 
parents make better choices for postgame snacks. Based on the themes that were reported 
in previous studies, the Social Cognitive Theory was chosen as the theoretical 





2012). The Social Cognitive Theory posits that an individual’s ability to carry out a 
particular behavior is regulated by reciprocal determinism – the overarching principle of 
SCT – which describes the relationship between an individual, environment, and 
behavior (Bandura, 1986). The theory is versatile in its use as a framework to guide an 
understanding of behavioral choices and subsequent development of tailored 
interventions and has often been used in both adult and childhood obesity research 
(Dewar, Lubans, Plotnikoff, & Morgan, 2012; Bagherniya, et al., 2018). Therefore, the 
aims of this study were to: (1) determine the overall healthiness of postgame snacks 
provided by parents, (2) examine associations between postgame snack healthiness and 
each construct of the Social Cognitive Theory, and (3) assess the ability of the Social 
Cognitive Theory to accurately predict the healthiness of postgame snacks provided by 
parents. 
5.2 Methods 
5.2.1 Study Design and Participants 
This is a cross-sectional study assessing factors that impact the healthiness of the 
postgame snack provided by parents of youth athletes participating in recreational 
organized team sports in Kentucky. Participants included parents of youth athletes that 
provided postgame snacks on at least one occasion in either 2019 or 2020, prior to 
COVID-19 pandemic restrictions. Eligible participants were identified through coaches 
and league administrators across the state, as well as education and community 
professionals who regularly interacted with parents and/or children. These professionals 





They were asked to forward the link to anyone who might qualify to participate in the 
study. The inclusion criteria for participation included living in the state of Kentucky, 
being 18+ years of age, having a child that participated in recreational organized team 
sports in 2019 or 2020, and providing a postgame snack on at least one occasion in 2019 
or 2020. In addition to these qualifications, parents were also required to have internet 
access to complete the online survey.  
Recruitment for study participants began in January 2021 and continued until 
May 2021 when the survey was closed. Parents who were interested in participating in 
the research followed the link to a consent form and then responded to a set of self-
reported measures, including demographic information about themselves and the child 
for whom they provided postgame snacks. Participants could skip questions and/or leave 
the survey at any time. Upon completion of the survey, participants could enter to win 
one of twenty $25 Visa gift cards by providing contact information in a separate survey 
not connected to their study responses. Study protocols were approved by the 
Institutional Review Board at the University of Kentucky.  
5.2.2 Measures 
All constructs of the Social Cognitive Theory, including perception of the 
environment, self-efficacy, observational learning, behavioral capabilities, outcome 
expectations, outcome expectancies, and behavior, were included as measures. As there 
was no measurement tool found to be suitable for this study, measures used in previous 
studies were adapted for use. Cronbach’s alpha was reported by the authors for 





and Outcome Expectancies (α=.65). Cronbach’s alpha could not be calculated in this 
study for Perception of Environment, Behavioral Capabilities, or Behavior because no 
Likert questions were used or used in conjunction with dichotomous questions. All 







Table 3 Social Cognitive Theory Survey Measures 




Items Scale Item Example 
Perception of 
Environment 
(Dewar, et al., 
2012) 





“The venue where my child 
participates in recreational youth 
organized team sports has healthy 
snacks available to eat.” 
Self-efficacy (Dewar, et al., 
2012) 




(Thomas, et al., 
2012; Rafferty, 
et al., 2018) 




(Gibbs H. , et 
al., 2016) 
N/A N/ 6 Correct/Incorrect “If calories are equal for one 
serving of each food, which 
provides the most healthful 
nutrients overall (apple or 




(Dewar, et al., 
2012) 





“Providing healthy postgame snacks 






Table 3 (continued) 
Outcome 
Expectancies 
(Dewar, et al., 
2012) 
.65 .68 3 Likert (1-3) “How important is it to you to 
reduce your child’s risk for 
obesity?” 
Behavior (Correa-
Burrows, et al., 
2017) 
N/A N/A 1 Unhealthy 
Unhealthy to fair 
Healthy 
“Thinking about the types of 
postgame snacks you typically 
provide for your child’s sports 
team, list one food item and one 
drink that most closely represents 










5.2.2.1 Perception of the Environment 
To assess perception of the environment, questions were modified from a 
previous study conducted by Dewar et al. (2012). The original survey developed was to 
assess adolescent dietary behaviors, so wording was changed to accommodate the 
purpose of this study. One item was answered using a 6-point Likert scale. The choices 
for the Likert survey item were Strongly Disagree (1), Disagree (2), Slightly Disagree (3), 
Slightly Agree (4), Agree (5), and Strongly Agree (6). The remaining two survey items 
were answered with “Yes”, “No”, or “I Don’t Know”. The scores for this section were 
summed and ranged from 1-8, with higher scores representing parental perception of a 
healthier food environment within youth recreational organized team sports. 
5.2.2.2 Self-efficacy 
Self-efficacy was assessed using the measure created by Dewar et al. (2012). Each 
survey item was measured with the 6-point Likert scale. Three survey items comprised 
the subscale and summed scores ranged from 6-18, with higher scores representing 
higher levels of parental self-efficacy. 
5.2.2.3 Observational Learning 
Observational learning was assessed through five questions developed by the 
research team from qualitative data produced from previous studies assessing parental 
perceptions of different aspects of the food environment within youth recreational 
organized sports (Rafferty, et al., 2018; Thomas, et al., 2012). Each question was on the 
6-point Likert scale. Summed scores ranged between 5-30, with higher scores 





5.2.2.4 Behavioral Capabilities 
Behavioral capabilities were measured using a portion of the Nutrition Literacy 
tool developed by Gibbs et al. (2016) to assess nutrition literacy of parents of adolescent 
children. The original measure included six subscales, but only one was used because of 
its positive association with child diet quality (Gibbs, et al., 2016). Consumer Skills (6 
questions) was used to assess parents’ knowledge and skills in both identifying and 
choosing healthy snacks for their children. Summed scores ranged from 0-6 and higher 
scores represented greater behavioral capabilities. 
5.2.2.5 Outcome Expectations 
Outcome expectations were measured using the subscale created by Dewar et al. 
(2012). There were 3 questions using the 6-point Likert scale. Scores were summed with 
a possible range from 3-9, with higher scores representing a stronger belief that providing 
healthy snacks would have a positive impact on the physical health of the child, as well 
as the athletic performance during sport.  
5.2.2.6 Outcome Expectancies 
Outcome expectancies were measured using the subscale created by Dewar et al. 
(2012). There were 3 questions with a 3-point Likert scale ranging from “Only slightly 
important” (1), to “Important” (2), and “Extremely important” (3). Scores were summed 
and ranged from 3-9, with higher scores representing higher levels of importance placed 
on keeping their child physically healthy. 
5.2.2.7 Parental Behavior 
Parental behavior was operationalized as the healthiness of the postgame snack 





food and one beverage that represented what they most often provided as postgame 
snacks. Each choice was then linked to a definition of healthiness created by Correa-
Burrows et al. (2017). “Unhealthy,” “unhealthy-to-fair,” and “healthy” were the 
categorizations used. “Unhealthy” foods included those of poor nutritional value and 
were high in fat, sugar, salt, and calories. “Unhealthy-to-fair” foods included those that 
were highly processed but low in fat. “Healthy” foods included those that were nutrient-
rich such as fresh fruits and vegetables. Snacks were categorized by the PI and then 
corroborated by two registered dietitians.  
5.3 Data Analyses 
Stata v.17 (StataCorp, 2021) was used for data analyses. Descriptive statistics 
were produced for snack healthiness, parent, and child demographic characteristics as 
well as those for each construct of the Social Cognitive Theory. To test the association 
between each construct of the Social Cognitive Theory and postgame snack healthiness, 
Kendall’s tau-b was calculated. An ordered logit model was estimated to investigate 
whether the constructs of the Social Cognitive Theory – perception of environment, self-
efficacy, observational learning, outcome expectations, outcome expectancies, and 
behavioral capabilities – could predict the behavior, or healthiness of postgame snacks 
(“unhealthy,” “unhealthy to fair,” “healthy”). All p-values were based on two-tailed tests 
and compared with a significance level of p<0.05. Directional association strengths were 
reported using recommendations by Botsch (2011).  
5.4 Results 
A total of 255 parents of youth athletes participating in organized team sports in 





ages ranged from 27-55. Most parents (66%) were considered overweight or obese, and 
85% of parent participants were the mothers of the athletes. The sample size was mostly 
white (91%) and over half (54%) had earned at least a bachelor’s degree. Only 13% of 
respondents reported a household income of less than $50,000 per year and more than 
half reported being married (56%). The average age of child athlete was 6.7 (SD=2.63) 
and more than half of their children were boys (55%). Baseball (31%), soccer (25%), 
basketball (19%) and softball (15%) were the most popular sports in which parents 
reported participation (Table 4).  
Table 4 Parent and Child Demographics 
Age n (%) 
≤ 34 y 81 (32) 
≤ 44 y 130 (51) 
≥ 45 y 44 (17) 

































Table 4 (continued) 
Education Level n (%) 




Graduate degree 71 (28) 
Employment Status  n (%) 
Working 233 (91) 
Non-working 22 (9) 
Household Income Level n (%) 
<$50,000 33 (13) 
$50,000 - $99,999 114 (45) 
≥$100,000 108 (42) 





Child’s Age  n (%) 
≤ 6 years old 109 (43) 
7-9 years old 123 (48) 
≥10 years old 23 (9) 




114 (45)  
Sport Played by Child  n (%) 
Baseball 78 (31) 
Soccer 64 (25) 






Table 3 shows the descriptive statistics for each construct of the Social Cognitive Theory. 
Nearly half (47.45%) of all postgame snacks were classified as unhealthy (M=1.67, 





considered unhealthy to fair. Further, 88% of parents reported no team snacking 
guidelines and 91% of parents reported no league snacking guidelines. When asked if 
healthy snacks were available at the venue where their children participated in sports, the 
mean was 2.90 which is indicative that more parents disagreed that there were healthy 
snacks available. Overall, parents reported they had the ability to provide healthy 
postgame snacks (M=4.878, SD=0.846). Although most postgame snacks provided by 
parents were considered unhealthy, parents generally disagreed that their child preferred 
unhealthy snacks (M=2.616, SD=1.409). Further, parents agreed that healthy snacks can 
make their child feel better physically (M=5.125, SD=.709) and reported their child’s 
physical health (M=2.902, SD=.331) was of the greatest importance compared to 
reducing their risk for developing obesity (M=2.789, SD=.463). Last, parents scored over 
80% on five of the six nutrition questions assessing their behavioral capabilities, but only 














Table 5 Descriptive Statistics of SCT Constructs and Subscales (n=255) 
Parental Behavior 
Snack Healthiness Freq. % 
Unhealthy 121  47.45% 
Unhealthy to Fair  97 38.04% 
Healthy  37 14.51% 
Total  255 100% 
Variable Mean Std. Dev. Min Max 
Postgame Snack Healthiness 1.671 0.716 1 3 
Perception of the Environment 
Team Snack Guidelines Freq. % 
No  225 88.24% 
Yes  30 11.76% 
Total  255 100% 
League Snack Guidelines Freq. % 
No  233 91.37% 
Yes  22 8.63% 
Total  255 100% 
Variable Mean Std. Dev. Min Max 
Healthy Snacks at Venue 2.902 1.356 1 6 
Self-Efficacy 
  Mean Std. Dev. Min Max 
Easy to Provide Healthy Snacks 4.365 1.085 1 6 
Ability to Provide Healthy Snacks 4.878 0.846 1 6 





Table 5 (continued) 
Observational Learning/Modeling 
  Mean Std. Dev. Min Max 
Other Parents Provide Healthy Snacks 3.424 1.227 1 6 
Coaching Staff Gives Examples of Healthy Snacks 2.824 1.344 1 6 
Other Parents Provide Unhealthy Snacks 2.894 1.15 1 6 
Other Parents Encourage Healthy Snacks 2.631 1.128 1 6 
Child Prefers Unhealthy Snacks 2.616 1.409 1 6 
Outcome Expectations 
  Mean Std. Dev. Min Max 
Healthy Snacks Can Reduce Child's Risk for 
Obesity 4.871 0.893 1 6 
Healthy Snacks Make Child Feel Better Physically 5.125 0.709 2 6 
Healthy Snacks Help Child Be Better Athlete 4.6 1.128 1 6 
Outcome Expectancies 
  Mean Std. Dev. Min Max 
Importance of Reducing Risk for Obesity 2.789 0.463 1 3 
Importance of Child Feeling Physically Better 2.902 0.311 1 3 
Importance of Child Being Better Athlete 2.604 0.624 1 3 
Behavioral Capabilities 
Comparison  % Correct 
Apple vs Applesauce   
Apple 86.64% 






Table 5 (continued) 
Fat-free Milk vs Apple Juice   
Apple Juice 63.14% 
Section on Label for Sugar Content   
Nutrition Facts Panel 87.84% 
Blueberries vs Berry Juice   
 Blueberries 90.20% 
Best Information for Whole Grain   






5.4.1 Correlates of Postgame Snacks and Constructs of the Social Cognitive Theory 
There was a very weak, negative association between postgame snack healthiness 
and perception of the environment (M=3.06, SD=1.50, which was not statistically 
significant, τb=-0.0006, p=.991). There was a moderate, positive association between 
postgame snack healthiness and self-efficacy (M=13.37, SD=2.78) to provide a healthy 
snack, which was statistically significant, τb=.284, p<.001. There was a weak, positive 
association between postgame snack healthiness and observational learning (M=14.51, 
SD=4.21), which was statistically significant, τb=.128, p=.012. There was a moderate, 
positive association between postgame snack healthiness and behavioral capabilities 
(M=5.07, SD=1.09), which was statistically significant, τb=.240, p<.001. There was a 
weak, positive association between postgame snack healthiness and outcome expectations 
(M=14.6, SD=2.32) which was statistically significant, τb=.147, p=.006. There was a very 
weak, positive association between postgame snack healthiness and outcome 






















1-8 3.06 1.50 -0.0006 .991 
Self-efficacy 6-18 13.37 2.78 .284 <.005* 
Observational Learning 5-30 14.51 4.21 .128 .012* 
Behavioral Capabilities 0-6 5.07 1.09 .240 <.005* 
Outcome Expectations 8-18 14.6 2.32 .147 .006* 
Outcome Expectancies 5-9 8.29 1.13 .054 .337 
*Denotes statistically significant result at the p<.05 level 
 
5.4.2 Predictors of Postgame Snack Healthiness 
All constructs of the Social Cognitive Theory were used as predictors of postgame 
snack healthiness. Only self-efficacy (OR=1.21, SE = .064, p < .001), observational 
learning (OR=1.09, SE=.385, p=.011), and behavioral capabilities (OR=1.61, SE=.214, 
p<.001) significantly independently predicted the healthiness of postgame snacks. Thus, 
for a one-point increase in self-efficacy score, the odds of a parent providing a healthy 
snack were 1.21 times greater, given the other variables are held constant in the model. 
For a one-point increase in observational learning score, the odds of a parent providing a 
healthy snack were 1.09 times greater, given the other variables are held constant in the 
model. For a one-point increase in behavioral capabilities score, the odds of a parent 
providing a healthy snack were 1.61 times greater, given the other variables are held 
constant in the model. Overall, the model accounted for approximately 11% of the 
variance in the outcome, McFadden’s pseudo-R2 = .109. This means that all constructs of 
the Social Cognitive Theory collectively predicted 11% of the variance in the outcome of 






To our knowledge, this is the first quantitative analyses conducted to assess 
correlates and predictors of postgame snack healthiness using a theoretical framework 
with parents of youth athletes in the southeastern United States. There are several 
implications from the data that provide valuable insight into how parents are perceiving 
and shaping the food environment within recreational youth sports. First, only 15% of 
postgame snacks provided by parents were considered healthy, while 38% were 
considered unhealthy to fair and 47% were considered unhealthy. These results are akin 
to previous research and provide further evidence that parents should be a target of 
interventions to improve the healthiness of postgame snacks provided to youth athletes 
(Rafferty, et al., 2018; Spruance, et al., 2020; Thomas, et al., 2012). Next, most parents 
reported that snacking guidelines were largely absent from teams and leagues. This is 
important to note when considering the overall food environment and future systems 
changes that are needed.  
This study provided further evidence of not only the healthiness of postgame 
snacks being provided to youth athletes, but also factors that impact parents’ decisions 
when choosing postgame snacks. According to the results of this study, three of the six 
constructs of the SCT were able to significantly predict postgame snack healthiness – 
self-efficacy, observational learning, and behavioral capabilities. Behavioral capability 
was the most salient predictor of postgame snack healthiness of all the constructs in the 
model suggesting that nutrition knowledge is highly crucial to parents making better 
postgame snack choices for their children. This finding supports the outcomes of 





education for parents in this context (Rafferty, et al., 2018; Thomas, et al., 2012). 
Observational learning was a predictor of postgame snack healthiness in this study, which 
has also been mentioned in previous studies. Parents reported being influenced by their 
child’s food preferences, the choices made by other parents, as well as by the coaching 
staff of their child’s team (Rafferty, et al., 2018; Spruance, et al., 2020; Thomas, et al., 
2012). The descriptive statistics provided by this study show that most parents and 
coaches are not modeling providing healthy postgame snacks. Because observational 
learning was a significant predictor of postgame snack healthiness, understanding the role 
of other parents and coaches is important. While parent self-efficacy to provide a healthy 
postgame snack has not been explicitly studied in this environment, this study reinforces 
the important role self-efficacy plays in choosing healthy postgame snacks. Parents who 
believe they can provide a healthy postgame snack are more likely to provide a healthy 
postgame snack compared to parents who do not believe they can do so. Thus, there is a 
need to determine strategies to best support parental self-efficacy in making these 
choices. The implications of this study highlight the need for interventions that focus on 
coaches and parents, but also reveal the need for larger systems changes within the food 
environments associated with youth sports.  
5.5.1 Strengths and Limitations 
There were several strengths of this study. First, this study allowed for the 
inclusion of many sports beyond what had been included in previous research. 
Additionally, this study provided quantitative results using a theoretical underpinning that 
have not been reported in the literature to date. Further, this study had a sample size of 





topic. There were also several limitations to this study. First, all information provided by 
the study participants, including foods commonly provided as postgame snacks, was self-
reported. Second, the survey was only conducted in English and may not be generalizable 
to non-English speaking populations. Additionally, the survey was conducted via internet 
which could increase the instance of response bias. Further, the sample included in this 
study was not racially diverse. Last, there is currently no validated tool to assess food 
behaviors of parents within youth recreation facilities. Each of these limitations reinforce 
the opportunity for further research to understand the role parents play across more 
diverse samples.  
5.6 Conclusions 
This study demonstrates that the overall healthiness of postgame snacks being 
provided to youth athletes by parents is poor. Although this study highlights several 
constructs of the Social Cognitive Theory that can predict the healthiness of postgame 
snacks provided by parents to their children and teammates after participation in youth 
sports, there is a need for further research on the effect of self-efficacy, behavioral 
capabilities, and observational learning on parents’ behavior in this environment. This 
study does provide additional evidence that parents should be the focus of interventions 
to improve the food environment within youth sports and quantitative research should be 
expanded to other parts of the United States.  
5.7 Funding Information  
Funding was provided for participant incentives by the Arvle and Ellen Turner 
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Objective: The purpose of the study was to predict parent self-efficacy to provide a 
healthy postgame snack using parent demographic variables. 
Design: A cross-sectional design with a quantitative cross-sectional online survey 
administered to parents of youth athletes in the southeastern United States. Data were 
collected from January 2021-May 2021. 
Setting: The study took place in the southeastern United States (Kentucky). 
Participants: Data were collected from 255 parents across the state of Kentucky who had 
participated in a postgame snack rotation for their child (up to age 18) in 2020 or 2021. 
Main Outcome Measure: The outcome variable was the parent self-efficacy score and the 
predictor variables included parent age, marital status, household income, educational 
attainment, behavioral capabilities score, and BMI. 
Analysis: Correlations were calculated using Kendall’s tau-b between parental self-
efficacy and parent age, BMI, educational attainment, and behavioral capabilities. A 
Mann-Whitney U test was conducted to assess if there were difference in the means 
between married and non-married parents. Six multiple regression models were 
conducted using forward selection to predict parent self-efficacy scores. 
Results: Statistically significant bivariate correlations were found between self-efficacy 
and age (τb=.1428, p=.0017), educational attainment (τb=.1028, p=.0475), household 
income (τb=.2058, p=.0001), parent BMI (τb= -0.1234, p=.0057), and behavioral 
capabilities (τb=.1543, p=.0023). Marital status did not have a statistically significant 
impact on parents’ self-efficacy score (z=-0.128, p=0.898). Only household income 
≥$100,000 was a significant predictor of parental self-efficacy in the preferred multiple 
regression model (F(8,246) = 3.41, p=.001), R2=.0999. 
Conclusions and Implications: Efforts should be made to understand how to improve the 
self-efficacy to provide a healthy postgame snack of parents in lower-income households. 
Further research should also focus on a more racially diverse sample to improve the 
generalizability of the findings and expand the impact of future interventions.  






















More than 60 million children between the ages of 6 and 17 participated in 
recreational organized sports in the United States in 2019 (The Aspen Institute, 2020). 
Many youth team sports take place within venues that offer concessions and/or vending 
(Irby, Drury-Brown, & Skelton, 2014; Thomas, et al., 2012). In addition, parents 
frequently provide postgame snacks for their child and teammates (Irby, Drury-Brown, & 
Skelton, 2014; Rafferty, et al., 2018; Spruance, et al., 2020; Thomas, et al., 2012). Thus, 
parents play a vital role in shaping the food environment associated with youth sports in 
the United States.  
Parents oftentimes participate in a volunteer postgame snack rotation, taking turns 
with other parents (Rafferty, et al., 2018; Thomas, et al., 2012). Although parents of 
youth athletes perceive fruit to be an ideal snack (Rafferty, et al., 2018; Spruance, et al., 
2020), research suggests most parents struggle with the responsibility of providing 
appropriate postgame snacks. Lack of nutrition knowledge or competing influences such 
as social norms and child preferences for unhealthy foods and beverages have often been 
cited as barriers (Rafferty, et al., 2018; Thomas, et al., 2012). Thomas et al. (2012) and 
Rafferty et al. (2018) also found that parents reported using postgame snacks as 
“rewards” or “treats” for participation. Thomas et al. (2012) found that parents were 
providing candy, cookies, snack cakes, chips, and sugar-sweetened beverages. Irby et al. 
(2014) had similar findings with 72% of team snacks consisting of high-calorie foods 
such as chips, candy, and cookies. Some parents have been cited as being dismissive of 
the long-term effects on the health of their child that postgame snacks pose due to the 





However, regular consumption of high-calorie foods has been associated with the 
development of childhood obesity, suggesting that parent snack practices may be more 
detrimental than they believe (Louzada, et al., 2015). Further, a more recent study found 
that children participating in youth sports in Utah consumed more calories than they 
expended while playing (Bennion, Spruance, & Maddock, 2020). Interestingly, despite 
the evidence that parents are at least partially responsible for creating an unhealthy food 
environment within youth sports, parents have simultaneously reported being unsatisfied 
with the overall food environment and are supportive of promoting healthy snacks 
(Rafferty, et al., 2018; Thomas, et al., 2012). Since parents support having healthy snacks 
within youth sports, it is imperative to understand what factors promote or inhibit parents 
to provide them. 
The Social Cognitive Theory emphasizes the connection between an individual, 
their environment, and their behaviors, also called reciprocal determinism (Bandura, 
1978). Moreover, the SCT has often been used to target parents in childhood obesity 
prevention research (Knol, et al., 2016; Zacarias, Shamah-Levy, Elton-Puente, Garbus, & 
Garcia, 2019). The constructs of the SCT include perception of the environment, 
observational learning/modeling, behavioral capabilities, self-efficacy, outcome 
expectations, outcome expectancies, as well as an individual’s behavior. While each 
construct offers valuable insight into how an individual’s behavior is determined, self-
efficacy has been well-documented as a predictor of behavior change (Bouwman, 
Onwezen, de Buisonje, & Ronteltap, 2020; Liou & Kulik, 2020; Muturi, et al., 2016; 





Self-efficacy is defined by Albert Bandura as “people’s judgements of their 
capabilities to organize and execute courses of action required to attain designated types 
of performances” (Bandura, 1986). The greater belief an individual has in their ability to 
do something, the harder one will try to do it (Bandura & Cervone, 1983). Additionally, 
there is literature supporting the idea that parental self-efficacy does play a role in 
nutrition behaviors of their children. A 2019 study found that mothers of school-aged 
children who consumed more fruits and vegetables had higher self-efficacy (Zacarias, 
Hernandez, & Garcia, 2019). A 2020 study showed that parental self-efficacy was 
positively associated with child fruit and vegetable intake and was a protective factor for 
soft drink consumption (Mohler, Wartha, Steinacker, Szagun, & Kobel, 2020). Although 
it has been proven that parental self-efficacy can positively influence children’s nutrition 
habits in general, there is a need to understand what parent characteristics are associated 
with high levels of self-efficacy. Parent demographic variables such as education and 
income have previously been linked to parental feeding practices. A 2018 study showed 
that maternal age, education, socioeconomic status, and BMI all predicted the use of 
different feeding practices for young children (Russell, Haszard, Taylor, & Heath, 2018). 
How these demographic variables impact the self-efficacy of parents to provide healthy 
foods, specifically in the context of youth sports, is necessary to determine how to best 
support parents to make healthy decisions in this environment. 
While participating in youth sports is often associated with providing many health 
benefits for children, recent findings suggest the food environment within them may be 
negating many of those benefits. Additional research is warranted to fully understand the 





has yet addressed the self-efficacy of parents to provide healthy postgame snacks. 
Therefore, the purpose of this study was to determine which parent demographic 




All Kentucky parents of children (up to and including age 18) who participated in 
youth recreational organized team sports during 2019 or 2020 (pre-COVID-19) were 
eligible to participate given they had provided postgame snacks on at least one occasion 
during those two seasons. Coaches and league administrators of youth sports leagues, as 
well as family and community organizers, were contacted via email and given 
recruitment and study details. In the same email they were also provided with a link to a 
survey and asked to forward the survey link to any parents they believed might be 
interested in taking part in the study. All participants provided consent prior to beginning 
the survey. Survey responses remained anonymous and no identifying information was 
collected. Participants were given the option to take part in a raffle to win a $25 Visa gift 
card after completion of the survey. If they opted to participate in the raffle, their name, 
phone number, and email address were collected for gift card distribution purposes only. 
The University of Kentucky Institutional Review Board approved the study protocol.   
6.2.2 Procedure 
Researchers designed a quantitative survey using the Social Cognitive Theory as a 
theoretical underpinning to determine which parent demographic variables could 





survey consisted of 43 items addressing each construct of the SCT (perception of the 
environment, self-efficacy, observational learning, behavioral capabilities, outcome 
expectations, outcome expectancies) and both parent and child demographic information. 
As there is no validated tool currently available, survey items were used from other 
studies and tailored to the needs of this research. 
6.2.2.1 Measures 
6.2.2.1.1 Parent Demographics 
Parent demographics included age, household income (<$50k, $50k-$99,999k, 
>$99,999k), educational attainment (Less than Bachelor’s Degree, Bachelor’s Degree, 
Graduate Degree), marital status (married, not married), and BMI. BMI was calculated 
based on participants’ self-reported height and weight. 
6.2.2.1.2 Behavioral Capabilities 
Summed behavioral capabilities score (0-6) was calculated using six nutrition-
focused survey items to assess the behavioral capability of parents to provide healthy 
snacks. The original measure, the Nutrition Literacy Assessment (Gibbs & Chapman-
Novakofski, 2013), consisted of 64 questions and five domains, including Nutrition & 
Health, Household Food Measurement, Food Label & Numeracy, Food Groups, and 
Consumer Skills. Based on results from Gibbs et al. (2016) and the focus of this research, 
Consumer Skills was the only domain used. Six of the original nine survey items were 
used and included questions such as “If calories are equal for one serving of each food, 
which provides the most healthful nutrients overall (apple or applesauce with no sugar 
added)?” Answers were recorded as correct or incorrect. Higher scores represented higher 






Summed self-efficacy scores were calculated using survey items adapted from 
previous research to evaluate adolescent dietary behaviors based on constructs of the 
Social Cognitive Theory (Dewar, et al., 2012). The original measure contained seven 
items and Cronbach α=0.70. For the purposes of this study, the measure was shortened to 
three items and included statements such as “I find it easy to provide healthy postgame 
snacks.” These survey items were scored using a 6-point Likert scale (Strongly Disagree-
Strongly Agree). Scores ranged from 3-18. Scores were summed, with higher scores 
representing higher levels of self-efficacy to provide a healthy snack. The measured 
Cronbach was α=0.79. 
6.2.3 Statistical Analyses 
Descriptive statistics were calculated for all variables. Means and standard 
deviations were calculated for all continuous variables and frequencies and percentages 
were calculated for the categorial variables. Kendall’s tau-b was calculated to determine 
the relationship between the outcome variable (self-efficacy score) and the predictor 
variables including age, household income, educational attainment, marital status, BMI, 
and behavioral capabilities. Kendall’s tau-b was calculated for bivariate correlations 
because scatterplots revealed no monotonic relationships between the outcome variable 
and the predictors in addition to outliers in the data, violating assumptions of Spearman’s 
and Pearson’s correlations. Because marital status was recoded into a dichotomous 
variable, the use of Kendall’s tau-b was not appropriate. A Mann-Whitney U test was 
conducted to assess if there were any significant differences in self-efficacy score based 





determined the data were not normally distributed, violating an assumption of the 
parametric independent t-test. Due to the continuous nature of the predictor variable, self-
efficacy, as well as the inclusion of multiple predictor variables, multiple linear 
regression was the most appropriate method to predict self-efficacy scores. All 
assumptions were satisfied prior to use. Significance was set at p<0.05. Statistical tests 
were completed using Stata Statistical Software: Release 17 (StataCorp, 2021). 
6.3 Results 
The sample consisted of 255 parents, most of whom were working white mothers 
44 years old or younger. Most parents had at least obtained a bachelor’s degree (54.12%) 
while nearly 28% had a graduate degree. Additionally, more than half of parents were 
married (55.56%) and 41.92% of them reported household incomes of ≥$100,000. Parent 
ages ranged from 27-55 with a mean age of 38.31 (SD=6.39). The mean BMI was 27.09, 
which is considered overweight according to the CDC guidelines (CDC, 2021). Table 7 
lists all the demographic characteristics of the study participants. 
Table 7 Parent and Child Demographics 
Age n (%) 
≤ 34 y 
≤ 44 y 

























Table 7 (continued) 







Education Level n (%) 











Household Income Level n (%) 
<$50,000 










Child’s Age  n (%) 
≤ 6 years old 
7-9 years old 






















Table 8 shows the descriptive statistics for the outcome and predictor variables. 
The mean and standard deviation are provided for the continuous variables and 
frequencies are provided for the categorial variables. The survey item “Difficult to 
provide healthy snacks” was reverse coded. Overall, self-efficacy scores were higher than 





provide healthy snacks (M=4.8, SD=0.85). Behavioral capabilities scores were high 
(M=5.07, SD=1.09) representing a high level of understanding of the nutrition concepts 
presented. Of the six questions that comprised the Behavioral Capabilities subscale, only 
63.14% of parents were able to correctly discern that 100% apple juice had more calories 
than fat-free milk. Parents answered the other five questions with greater than 80% 
accuracy.  
Table 8 Descriptive Statistics 
 Mean Std. Dev. Min Max 
Self-efficacy Score 13.37 2.78 6 18 
Easy to provide healthy snacks 4.37 1.09 1 6 
Ability to provide healthy snacks 4.88  0.85 1 6 
Difficult to provide healthy 
snacks 
4.15 1.29 2 6 
Age 38.31 6.39 27 55 
BMI 27.09 4.56 18.9 54.14 
Behavioral Capabilities Score 5.07 1.09 0 6 
 % Correct 
Apple vs Applesauce  86.64 
Fruit snacks vs Raisins 83.53 
Fat-free Milk vs Apple Juice 63.14 
Section on Label for Sugar 
Content 
87.84 
Blueberries vs Berry Juice 90.20 
Best Information for Whole Grain 83.53 
 Frequency Percent 
Education   
Less than HS 2 .78 
HS Degree 44 17.25 
Bachelor’s Degree 138 54.12 
Master’s Degree 50 19.61 
Doctorate 21 8.24 
Marital Status   
Single 66 25.29 
Married 145 55.56 
Divorced 40 15.33 
Widowed 4 1.53 







6.3.1 Correlates of Self-efficacy and Parent Demographics 
There was a weak, positive association between parental self-efficacy and parent 
age, which was statistically significant, τb=0.1428, p=0.0017. There was a weak, negative 
association between parental self-efficacy and parent BMI, which was statistically 
significant, τb=-0.1234, p=0.0057. There was a weak, positive association between 
parental self-efficacy and educational attainment, which was statistically significant, 
τb=0.1028, p=0.0475. There was a weak, positive association between self-efficacy and 
household income, which was statistically significant, τb=0.2058, p=0.0001. There was a 
weak, positive association between self-efficacy and behavioral capabilities, which was 
statistically significant, τb=0.1543, p=0.0023. Table 9 shows the mean self-efficacy 
scores across all groups within each predictor variable. As expected, those with the 
highest incomes, highest education levels, and an ‘A’ on the behavioral capabilities’ 
assessment (an A was equal to getting all six nutrition questions correct) had the highest 
mean self-efficacy scores. Older parents had higher mean self-efficacy than younger 
parents, which could be due to the greater accumulation of parenting experiences. There 
was little difference between married and unmarried parents, but parents that were 
considered obese had a higher mean self-efficacy score than those that were considered 










Table 9 Self-efficacy Scores Across All Predictor Variables 
  Mean Self-Efficacy Score 




Self-reported Parent BMI*  








Less than Bachelor's 12.89 
Bachelor's 13.24 
Graduate Degree 13.93 




Marital Status  
Married 13.34 
Not Married 13.41 
*Denotes statistically significant result at the p< .05 level; ** at the p< .001 level 
6.3.2 Association Between Self-efficacy and Marital Status 
Since over half of parents in the study sample reported being married, marital 
status categories were condensed to ‘Married’ and ‘Not Married’ for simplification 
purposes. A Mann-Whitney U test was conducted to determine if being married would 
lead to a difference in mean self-efficacy score. The unmarried sample had 113 
observations and the married sample had 142 observations. Results showed that the mean 





p=.8981) at a significance level of p<0.05. Based on these results, being married did not 
have a significant impact on a parents’ self-efficacy score. 
6.3.3 Predictors of Self-efficacy 
Six multiple linear regression models were designed. Parent demographics were 
used as predictors of parental self-efficacy. Forward selection was used to build the 
regression analysis models, starting with an empty equation. Variables were added to the 
equation based on the bivariate correlations with parental self-efficacy and can be seen in 
Table 4. Of all models, Model #6 was preferred, and a significant regression equation 
was found (F(8,246) = 3.41, p=.001), with an R2 of .0999. Income greater than $99,999 
per year was a significant predictor of parental self-efficacy score, but income $50k-
$99,999k, behavioral capabilities score, having a bachelor’s degree or higher, parent age, 
marital status, and parent BMI were not. On average, parents with a household income of 
more than $99,999 had a self-efficacy score 1.87 points higher than parents with a 














Table 10 Model Comparison - Multiple Linear Regression 
* Denotes significance at the p<0.05 level; ** denotes significance at the p<0.001 level 
 
6.4 Discussion 
To our knowledge, this is the first quantitative analyses conducted to assess 
correlates and predictors of parental self-efficacy to provide healthy postgame snacks for 
youth sports using demographic characteristics. Previous qualitative research addressing 
parent perceptions of the food environment within youth sports have uncovered several 
influencing factors explaining why unhealthy snack choices are often made but have not 
focused on how parents perceive their ability to provide healthy snacks (Irby, Drury-
Brown, & Skelton, 2014; Rafferty, et al., 2018; Spruance, et al., 2020; Thomas, et al., 
2012). Because self-efficacy has been established as being a significant determinant of 
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behavior change, as well as parental feeding practices, (Bouwman, Onwezen, de 
Buisonje, & Ronteltap, 2020; Liou & Kulik, 2020), studying it in this context is necessary 
in order to design effective intervention strategies to help parents make better snack 
choices in the future. 
Overall, self-efficacy scores were high (M=13.37, SD=2.78), suggesting that 
parents in this study sample were confident in their ability to provide healthy postgame 
snacks. Of all the predictor variables included across the models, household income of 
≥$100,000 was the only predictor to remain a statistically significant determinant of 
parental self-efficacy throughout each model iteration. Parents who reported this income 
level had self-efficacy scores 1.87 points higher than those parents who reported a 
household income of <$50,000 when controlling for other variables in the preferred 
model. Household income has been shown to greatly influence health-related behaviors. 
In a 2010 study looking at the socioeconomic disparities in health in the United States, it 
was found that the most affluent Americans were also the healthiest when compared to 
those with intermediate and low-income levels (Braveman, Cubbin, Egerter, Williams, & 
Pamuk, 2011). This is not surprising considering that those with higher income levels 
oftentimes live in areas with greater access to resources, including healthcare and more 
nutritionally balanced foods (Larson, Story, & Nelson, 2009; Powell, Slater, Mirtcheva, 
& Boa, 2007). This could mean that although parents believe they can provide a healthy 






6.4.1 Strengths and Limitations 
There were many strengths of this study including sample size, the use of a 
theoretical framework, and quantitative analyses to predict parental self-efficacy. There 
were also several limitations to this study. First, all demographic information was self-
reported by the study participants. Next, the study was conducted in English and 
therefore cannot be generalizable to non-English speaking populations. Further, because 
the survey was only offered online, there was an increased chance for response bias.  
Last, there is currently no validated tool to assess the self-efficacy of parents to provide a 
healthy postgame snack for youth recreational sports. 
6.5 Implications for Research and Practice 
This study highlights the relationship that household income has on the self-
efficacy of parents to provide a healthy postgame snack. Efforts should be made to 
increase the self-efficacy of those parents who come from lower-income households and 
should address what additional barriers parents from lower-income households face when 
making postgame snack choices. While these findings are an important step to 
understanding what factors impact a parent’s postgame snack choices, further research is 
warranted. The sample used in this analysis was largely racially homogenous with 91% 
of the sample being white. Efforts should be made to engage a more racially diverse 
study sample to increase the generalizability of the findings. 
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CHAPTER 7. CONCLUSIONS AND RECOMMENDATIONS 
The purpose of this study was to explore the food environments within youth 
recreation facilities where children participate in physical activity and organized sports 
through two separate study methodologies. By using the Conceptual Model of 
Environment Factors Related to Dietary Disease Risk created by the National 
Collaborative on Childhood Obesity Research (2016) as the underpinning for a 
systematic review, this study organized previous research in a way that had not been done 
before. Research studies were categorized and assessed by which domain of the food 
environment they addressed: physical, social, or person-centered. Based on results from 
the systematic review, data were collected to determine what factors influence the 
healthiness of postgame snacks provided and what parent demographic variables 
impacted self-efficacy to provide healthy postgame snacks. The Social Cognitive Theory 
was used as a theoretical underpinning (Bandura; National Inst. of Mental Health, 1986). 
The current study adds quantitative data to the literature about what types of postgame 
snacks parents are providing. In addition, this study provides quantitative data about the 
influences parents face when making postgame snacks choices, as well as parent self-
efficacy to provide healthy postgame snacks. 
7.1 Summary of Results 
Previous research indicated that youth recreation facilities where children 
participate in physical activity or organized sports may be contributing to the childhood 
obesity due to the obesogenic nature of the food environments within them (Carter, et al., 





study included n=32 studies spanning five different countries and revealed that all 
domains of the food environment as established by NCCOR (2016) were addressed by at 
least one study, but only one study addressed all three domains.  
Studies addressing the physical environment revealed the rampant availability of 
highly processed foods and beverages within concession stands and/or vending machines 
(Irby, Drury-Brown, & Skelton, 2014; Kelly, et al., 2010; Naylor, et al., 2010; Naylor, et 
al., 2010a; Nowak, Jeanes, & Reeves, 2012; Olstad, et al., 2015; Olstad, et al., 2019), but 
youth athletes are also being given these foods by parents (Bennion, Spruance, & 
Maddock, 2020; Irby, Drury-Brown, & Skelton, 2014; Spruance, et al., 2020; Thomas, et 
al., 2012). Intervention efforts to increase the sales of healthy food were found to be 
successful (Olstad, et al., 2015a), but marketing and sponsorship efforts by food and 
beverage companies are still aimed at children (Kelly, et al., 2010a; Prowse, et al., 2018).  
Studies addressing the social environment were largely focused on food policies, 
including the presence (Gonzalez, et al., 2019; Irby, Drury-Brown, & Skelton, 2014; 
Kelly, et al., 2010; Naylor, et al., 2010a; Nowak, Jeanes, & Reeves, 2012; Naylor, Olstad, 
& Therrien, 2015), implementation (Clinton-McHarg, et al., 2019; Olstad, Downs, Raine, 
Berry, & McCargar, 2011a; Olstad, Lieffers, Raine, & McCargar, 2011), and efficacy 
(McIsaac, et al., 2018a; Olstad, et al., 2014a; Olstad, et al., 2019) of them. Healthy eating 
policies were rare and interventions to assist in the implementation failed due to negative 
perceptions of how they would negatively impact revenue. Of the youth recreation 
facilities with nutrition guidelines or healthy eating policies, no major improvements to 





Studies addressing the person-centered environment focused on perceptions of the 
availability and access to food (Kelly, et al., 2008; Kelly, et al., 2014; Rafferty, et al., 
2018; Smith, et al., 2014; Spruance, et al., 2020; Thomas, et al., 2012), perceptions of 
policies or practices (Belski, et al., 2017; Kelly, et al., 2008; Olstad, Raine, & McCargar, 
2012a; McIsaac, et al, 2018; Rafferty, et al., 2018; Thomas, et al., 2012), and perceptions 
of social norms (McIsaac, et al., 2018; Rafferty, et al., 2018; Spruance, et al., 2020; 
Thomas, et al., 2012). Parents, along with health and sports professionals, expressed 
being dissatisfied with the foods and beverages found in youth recreation facilities and 
agreed that providing healthy foods and beverages was a top priority. This sentiment 
spanned multiple countries and sports, suggesting a consistent problem present in all 
youth recreation facilities. Despite parents and professionals being dissatisfied with the 
food environment, Australian parents were largely in favor of government restrictions on 
foods to be made available at children’s sporting events while American parents were not 
in favor of snack guidelines.  
 While the included studies took place in youth recreation facilities, all research in 
the United States was conducted in the context of youth sports, specifically. Sports 
included baseball, basketball, soccer, softball, and flag football. Of the available research, 
most is qualitative in nature. This included observational data about food availability and 
consumption, as well as focus group and interview data collected about the role of 
parents in the overall food environment, including their perceptions of it. Results 
demonstrate that because of the lack of guidelines or policies dictating the types of foods 
and beverages allowed as snacks at these venues, parents make choices based on a 





of the snacks provided by parents were considered unhealthy, often laden with sugar, fat, 
and/or salt. Parental perceptions varied greatly. Some parents did not consider this 
practice to be problematic because of the consumption in concurrence with participation 
in sport, and that snacks, particularly postgame snacks, were viewed as a reward for 
participation. On the other hand, some parents did express concern about providing 
snacks as a reward because of the health implications, but most parents did not support 
mandated snacking guidelines. 
The themes that emerged from the systematic review – specifically those in the 
United States – warranted the use of the Social Cognitive Theory because most constructs 
of the SCT (behavior, perception of the environment, self-efficacy, behavioral 
capabilities, observational learning/modeling, and outcome expectations) were 
represented in the previous research by at least one previous research study. Parent 
behavior was described through the types of snacks parents provided either during or 
after participation in sport. Parent perceptions of the food environment were mentioned in 
terms of perceptions of the food availability/accessibility, as well as social norms and 
practices that impacted their snack choices. Self-efficacy was touched upon by previous 
researchers who cited parents as believing (or not) in their ability to provide healthy 
snacks. Behavioral capabilities were operationalized as nutrition knowledge, which was 
mentioned in more than one previous study as impacting parent snack choices. 
Observational learning was discussed as how parents were impacted by the snack choices 
of other parents, the food preferences of their own child, and the ability of coaches to 





operationalized as parents rationalizing their children consuming unhealthy snacks in the 
context of youth sports because it did not occur regularly. 
Based on the results of the systematic review, as well as the ties between 
NCCOR’S Conceptual Framework and the Social Cognitive Theory, a quantitative cross-
sectional survey was developed to determine the healthiness of foods and beverages 
parents were providing as postgame snacks, as well as what factors influenced parent 
postgame snack decisions. The survey was based on the Social Cognitive Theory and was 
used to determine what constructs were able to accurately predict the healthiness of 
postgame snacks provided by parents. Participants of the study (n=255) included mostly 
white (91%) mothers (85%) with at least a bachelor’s degree (54%). Nearly half of all 
participants were overweight (48%) and were 44 years of age or younger (83%). Further, 
42% of participants reported a household income of ≥$100,000 and had children that 
played baseball (31%), soccer (25%), or basketball (19%).  
Overall, almost half of postgame snacks provided by parents were “unhealthy” 
(47.45%). “Healthy” postgame snacks comprised only 14.51%, while the remaining 
postgame snacks were classified as “unhealthy to fair” (38.04%). Multiple constructs of 
the Social Cognitive Theory were able to accurately predict the healthiness of the 
postgame snacks provided by parents including self-efficacy, observational learning, and 
behavioral capabilities. As expected, parents with higher self-efficacy scores provided 
healthier snacks than those with lower ones. Likewise, parents that observed greater 
instances of healthy modeling behavior by other parents and/or coaches were more likely 
to provide healthier postgame snacks than those parents who didn’t. The most salient 





with higher behavioral capabilities scores were much more likely to provide healthy 
postgame snacks compared to parents with lower scores. This finding suggests the 
importance of nutrition education for parents in the context of organized sports. 
In addition to determining which constructs of the Social Cognitive Theory could 
accurately predict the healthiness of postgame snacks, this study also identified the 
importance of household income on a parents’ self-efficacy to provide a healthy 
postgame snack. The third manuscript assessed multiple parent demographic variables to 
determine if age, BMI, education level, marital status, household income, or behavioral 
capabilities could predict the self-efficacy of a parent to provide a healthy postgame 
snack. Reported household incomes of ≥$100,000 per year was a statistically significant 
predictor of the self-efficacy of parents to provide healthy postgame snacks, but no other 
demographic variables were statistically significant predictors. Therefore, a household 
income level of less than $100,000 per year may be a risk factor for lower self-efficacy to 
provide a healthy postgame snack. Any future intervention efforts focused on increasing 
parental self-efficacy to provide healthy postgame snacks should take household income 
into account as an identified barrier. 
7.2 Strengths 
The current study has several strengths and provides evidence that fill current 
gaps in the literature about the food environment within youth recreation facilities where 
children participate in physical activity and organized sports. To our knowledge, the 
systematic review conducted as part of this research is the first to assess the food 
environments within youth recreation facilities where children participate in physical 





studies included in this review, but also included research where children were spectators 
only (Carter, et al., 2011; Smith, Edwards, & Hoek, 2017). By also using the NCCOR’s 
Conceptual Model of Environment Factors Related to Dietary Disease Risk (2016) to 
underpin the review, the current study provides new insight into what aspects of the food 
environment – physical, social, and person-centered – have been studied to date. The 
organization of the data provides an overall picture of the current challenges that need to 
be addressed and highlights areas that warrant further attention through additional 
research. 
In addition to the use of NCCOR’s Conceptual Model (2016), the Social 
Cognitive Theory was used to create the quantitative cross-sectional parent survey. The 
use of SCT in the current study provides a deeper understanding of how the SCT can be 
successfully used as a theoretical basis in guiding future research and interventions in this 
area. Outcomes of the current study demonstrate how multiple constructs influence the 
postgame snack choices parents are making for their children and teammates.  
Another strength of the current study is the sample size. Of the research 
conducted in the United States involving parents, the sample sizes have been relatively 
small ranging from 19-60 study participants (Rafferty, et al., 2018; Spruance, et al., 2020; 
Thomas, et al., 2012). This study included records from 255 participants, the most by any 
study thus far. Study participants were also recruited from the entire state of Kentucky. 
The addition of quantitative analyses to the current body of research is a clear 
strength of this study. To date, no other studies have used models to explore parent 
behavior or parental self-efficacy to provide a healthy postgame snack after youth sports. 





multiple linear regression to predict parent self-efficacy to provide a healthy snack 
delivered quantifiable results to strengthen the existing qualitative data.  
7.3 Limitations 
While this study had many strengths, there were also limitations. One limitation 
specific to the systematic review is the decision to only include peer-reviewed research. 
Peer-reviewed research adheres to the highest standards of academic research, but there 
are sources of grey literature, such as dissertation research, that could have added value to 
the results. Another limitation of the systematic review is the that the quantitative data 
was qualitized and presented as a narrative synthesis. Qualitizing the data was done for 
the purpose of integrating findings of mixed methods research but may have resulted in 
the loss of key information or insights. 
A limitation to the quantitative parent survey was the use of snowball sampling, a 
nonrandom sampling method. The lack of random sampling lessens the ability to 
generalize the results of this study to a larger population. This lack of random sampling 
likely explains the homogeneity of the study sample. Even so, the results of this study 
provide valuable insight about an environment that is still largely unexplored. 
Another limitation of the quantitative survey is that it could only be accessed on 
the internet. Although the internet is readily available in many parts of Kentucky, there 
are geographic regions of the state with little or no internet access. Because of the way 
the survey was administered, the likelihood of garnering participants from all parts of 
Kentucky was low.  
One further limitation of the survey stemmed from the fact that parents were 





study results that most resembled a “normal” sports season pre-COVID restrictions, 
parents were asked to provide information about the most recent postgame snacks they 
provided, either in 2019 or 2020. The accuracy of the information provided by parents 
was potentially diminished due to the lapse of time. 
A final limitation of the quantitative survey was the survey construction. There 
are currently no validated tools available in the context of youth organized sports that 
could be used to answer the research questions of this study. Thus, the survey was largely 
adapted from previous research.  
7.4 Implications for Researchers and Health Promotion Professionals 
This study provides many valuable contributions to the health promotion field. 
First, this study used the SCT to quantitatively identify several factors that could 
accurately predict the healthiness of postgame snacks and parental self-efficacy to 
provide a healthy postgame snack. Second, this study produced a systematic review of 
the literature specific to the food environments within youth recreation facilities where 
children are active participants in physical activity and organized sports using the 
NCCOR’s Conceptual Model (2016). Last, to our knowledge, this study is the first to 
focus on parents of youth athletes in the southeastern United States.  
Although the sampling method lessens the generalizability of the results, all 
findings of this study are useful for the continued exploration of the food environment 
within youth recreation facilities in the United States where children participate in 
physical activity and organized sports. The findings add to the current body of knowledge 
while also highlighting current needs and opportunities for further research. This study 





on the overall food environments within youth recreation facilities. This study also 
showed how parents are highly influential in creating the food environment within youth 
sports. Health promotion professionals should focus research efforts that ultimately 
support parents in choosing healthier postgame snacks for their child and teammates.  
According to this study, efforts to improve postgame snack healthiness should 
focus on increasing parents’ nutrition knowledge, boosting the self-efficacy of parents to 
provide a healthy postgame snack, and providing more opportunities for parents to 
observe others modeling the desired behavior. For example, previous research found that 
parents would feel comfortable looking to coaches to provide healthy eating suggestions 
(Rafferty, et al., 2018; Thomas, et al., 2012), but nearly 65% of parents surveyed in this 
study disagreed that coaches provided examples of healthy snacks. This is an opportunity 
for health promotion professionals to partner with youth sports leagues to provide 
consistent messaging about appropriate choices for postgame snacks. Health promotion 
professionals should be involved in the development of nutrition education materials to 
be used by coaches to help parents make healthier choices for postgame snacks. Because 
parents already expressed their comfort with allowing coaches to provide healthy eating 
suggestions, an intervention aimed at supporting coaches to provide consistent nutrition 
messaging would likely be a successful one.  
In addition to the modeling behavior of coaches, health promotion professionals 
could also provide nutrition education directly to parents. This study identified that 
parents had trouble determining if low-fat milk or 100% apple juice had more sugar. 
Parents in previous research indicated that a lack of nutrition knowledge resulted in 





an area where parents need support. Since email listservs and social media groups are 
commonly used as parent communication hubs within youth sports, health promotion 
professionals can use these platforms to disseminate nutrition education materials to 
parents specifically regarding postgame snacks. 
Because self-efficacy also influenced the healthiness of postgame snacks provided 
by parents, further research should be conducted to understand the best ways to increase 
the self-efficacy of parents to provide healthy postgame snacks. This study identified that 
income was a barrier to high self-efficacy to provide healthy postgame snacks, which 
should also be explored further. Parents with lower reported household incomes had 
lower self-efficacy to provide healthy postgame snacks, which might be expected, but 
understanding the impact in this context is still unknown. Understanding the challenges 
parents from lower-income households face when choosing postgame snacks is necessary 
to understanding how to best support them increasing their self-efficacy to make healthy 
postgame snack choices. Further, there is an opportunity for health promotion 
professionals to partner with local organizations and/or farmers’ markets to promote 
access to healthier options for parents who might not be able to afford them. 
There is also an opportunity for health promotion professionals to focus efforts on 
creating validated measures to evaluate the food environment within youth sports. 
Currently, there is no validated tool available to evaluate the food environments within 
youth recreation facilities which led to the adaption of several measures used in previous 
research. This represents an opportunity for health promotion professionals to create a 
validated tool for use in this environment. The adapted tool used in this research could be 





To further understand the nuances that exist within this population of parents, 
additional research efforts could focus on a variety of different factors. First, determining 
if parents knew the healthiness of their postgame snack choice would be a helpful step in 
knowing parents’ understanding of nutrition knowledge in the context of youth sports. In 
addition, exploring rural versus urban differences is important because of the potential 
implications of equity in programming. Assessing what differences exist between those 
geographical environments, if any, is necessary to ensure all health promotion efforts 
provide equal impact to those being served. 
7.5 Conclusions 
The results of this study mimic results of previous studies, strengthening the 
assumption that most food consumed by children during or after participation in youth 
sports across the United States is unhealthy. Observational learning, behavioral 
capabilities, and self-efficacy all accurately predicted the healthiness of postgame snacks 
provided by parents in this sample of parents. Additionally, reported household income 
accurately predicted the self-efficacy of parents to provide healthy postgame snacks. 
Based on the results of this study, health promotion efforts should focus on supporting 
parents in making healthier choices for postgame snacks by increasing their nutrition 
knowledge, increasing opportunities for observational learning and modeling, and 
improving parental self-efficacy to provide healthy postgame snacks. Further, because of 
the popularity of youth sports in the United States, there will continue to be many 








Appendix A: Adapted Survey Questions 
Parental Behaviors 
Included Survey Item Original Survey Item Scale Source 
Thinking about the types of 
postgame snacks you typically 
provide for your child’s sports 
team, list one food item and one 
drink that most closely represents 
the types of snacks you choose. 
 Unhealthy 






Perception of Environment 
 Included Survey Item Original Survey Item Scale Source 
There are team guidelines about 






I don’t know 
(NCCOR, 
2020) 
There are league guidelines about 




I don’t know 
(NCCOR, 
2020) 
The venue where my child 
participates in recreational youth 
organized team sports has healthy 
snacks available to eat. 












Included Survey Item Original Survey Item Scale Source 
I find it easy to 
provide healthy postgame snacks. 
I find it easy to choose a healthy snack 














I believe I have the ability to 
provide healthy postgame snacks. 
I believe I have the knowledge and ability 









I find it difficult to 
provide healthy postgame snacks.  
I find it difficult to choose healthy meals/ 











Included Survey Item Original Survey Item Scale Source 
 
Other parents 
provide healthy postgame snacks.  










My child’s coaching staff provides 
information about examples 
of healthy postgame snacks. 











provide unhealthy postgame snacks. 














Other parents encourage me to 
provide healthy postgame snacks.  












prefers unhealthy postgame snacks. 












Included Survey Item Original Survey Item Scale Source 
Providing healthy postgame snacks 
can reduce my child’s risk for 
obesity. 
Healthy eating can reduce my risk for 
some illnesses and diseases (e.g., heart 










Providing healthy postgame snacks 
can help my child feel better 
physically. 











Providing healthy postgame snacks 
can help my child be a better athlete. 




















Included Survey Item Original Survey Item Scale Source 
How important is it to you to reduce 
your child’s risk for obesity? 
How important is reducing your risk for 







How important is it to you that your 
child feels better physically? 








How important is it to you to help 
your child be a better athlete? 
How important is improving your 








Included Survey Item Original Survey Item Scale Source 
If calories are equal for one serving 
of each food, which provides the 
most healthful nutrients overall?   
If calories are equal for one serving of 
each food, which provides the most 
healthful nutrients overall?   
 
Apple 
Applesauce with no 
sugar added 
Applesauce with no 
sugar added is equal to 
an apple in nutrition 
(Gibbs H. , 
et al., 2016) 
 
If calories are equal for one serving 
of each food, which food would 
make the most nutritious snack? 
If calories are equal for one serving of 
each food, which food would make the 
most nutritious snack? 
Raisins 
Fruit snacks made 
with real fruit 
Fruit snacks made 
with real fruit are 
(Gibbs H. , 






equal to raisins in 
nutrition 
Which beverage provides more 
calories per 8 (eight) ounces (1 fluid 
cup)?   
Which beverage provides more calories 
per 8 (eight) ounces (1 fluid cup)?   
Fat-free milk 
100% apple juice 
Fat-free milk and 
apple juice are equal 
in calories 
(Gibbs H. , 
et al., 2016) 
 
Which section on a food label 
provides the best information about 
sugar content? 
Which section on a food label provides the 
best information about sugar content? 
Nutrition Facts Panel 
Package states “no 
sugar added” 
The Nutrition Facts 
Panel and the package 
stating “no sugar 
added” are equal 
sources of information  
(Gibbs H. , 
et al., 2016) 
 
If calories are equal, which food 
provides the best nutrition?    
If calories are equal, which food provides 
the best nutrition?    
Blueberries 
Berry juice 
Blueberries and berry 
juice are equal in 
nutrition 
(Gibbs H. , 
et al., 2016) 
 
Which section on a food label 
provides the best information for 
choosing a wholegrain food?  
Which section on a food label provides the 
best information for choosing a 
wholegrain food?  
Package states “Whole 
Grain” 
Ingredients list 
The package statement 
“whole grain” and 
ingredients list are 
equal sources of 
nutrition information 
(Gibbs H. , 








Appendix B: Pilot Test Recommendations 
Contact Date Contacted Role Recommendations/Feedback 
SB 12/2/20 Parent of current youth 
athlete/3rd grade teacher 
• Everything should be spelled out for parents to 
make sure the questions can be completely 
understood 
• Good use of pictures on nutrition questions 
JH 12/02/20 Parent of former youth athlete • Easy to do/quickly done 
• Maybe another qualifying question to make sure 
parents taking survey participated in 2019 or 2020 
BS 12/02/20 Parent of former youth athlete • Cover letter may be daunting for some parents to 
read 
• Easy, quick, fun 
• Ask qualifying question about providing snacks? 
AB 12/02/20 Registered Dietitian • You may want to place the nutrition questions 
further down the survey  
• Include examples of height for reference 
SS 12/02/20 Registered Dietitian • Introduce the nutrition questions so people know 
that the survey is changing a bit and they have to 
think 
• Make sure to clarify which kid you want parents to 
focus on for the survey if they have more than one 
child 
DM 12/02/20 Parent of current youth athlete • Maybe collect demographic information last? Less 
intrusive. 
DB 12/02/20 Parent of current youth athlete • Ask a qualifying question about the snacks 
• Easy to do, flows nicely 
JR 12/02/20 Parent of current youth athlete • Because you go back and forth between “healthy” 
and “unhealthy”, can you bold those terms so 
people stay on the right track? 
KS 12/02/20 Parent of former youth athlete • Can you do one question per page? Looking at 





• Can you also allow people to go back and change 
their answers? 
MD 12/02/20 Parent of former youth athlete • Is there a way to show progress on the survey? 
• This was really quick to do; no trouble at all 
CM 12/02/20 Parent of current youth athlete • Nicely organized, but cover letter is a little wordy 
JD 12/02/20 Parent of former youth athlete • Can you provide an option for parents not to 
provide information about themselves or their 

















Appendix C: Collected Demographic Information 
Age  Open-ended 
Race American Indian or Alaska Native 
Asian 
Black or African American 
Native Hawaiian or Other Pacific Islander 
White 
Ethnicity Hispanic or Latino or Spanish Origin 




Prefer not to say 
Height (in inches) Open-ended 
Weight (in pounds) Open-ended 
Education Less than high school diploma 








In a domestic partnership 
Work Status Employed full-time (40+ hours per week) 
Employed part-time (less than 40 hours per week) 
Unemployed (currently looking for work) 








Unable to work 
Household Income <$50,000 
$50,000-$99,999 
>$99,999 
Zip code Open-ended 
Child Demographic Survey Items 
Child age 1-18 
Sex of child Male 
Female 
Other 
Prefer not to say 



















Would you describe your child as being overweight, normal 































PI email: mfbrow2@uky.edu 
 
FROM: Chairperson/Vice Chairperson 
Nonmedical Institutional 
Review Board (IRB) SUBJECT:




On 11/19/2020, the Nonmedical Institutional Review Board approved your protocol entitled: 
 
Using the Social Cognitive Theory to Understand Factors Affecting Parental Postgame Snack Choices 
 
Approval is effective from 11/19/2020 until 11/18/2021 and extends to any consent/assent form, cover letter, and/or phone script. In addition to 
IRB approval, you must also meet the requirements of the VPR Resumption of Research Phased Plan (i.e., waiver for Phase 1, training & 
individualized plan submission for Phases 2-4) before resuming/beginning your human subjects research. If applicable, the IRB approved 
consent/assent document(s) to be used when enrolling subjects can be found in the "All Attachments" menu item of your E-IRB application. [Note, 
subjects can only be enrolled using consent/assent forms which have a valid "IRB Approval" stamp unless special waiver has been obtained from 
the IRB.] Prior to the end of this period, you will be sent a Continuation Review (CR)/Administrative Annual Review (AAR) request which must 
be completed and submitted to the Office of Research Integrity so that the protocol can be reviewed and approved for the next period. 
 
In implementing the research activities, you are responsible for complying with IRB decisions, conditions and requirements. The research 
procedures should be implemented as approved in the IRB protocol. It is the principal investigator's responsibility to ensure any changes planned 
for the research are submitted for review and approval by the IRB prior to implementation. Protocol changes made without prior IRB approval 
to eliminate apparent hazards to the subject(s) should be reported in writing immediately to the IRB. Furthermore, discontinuing a study or 
completion of a study is considered a change in the protocol’s status and therefore the IRB should be promptly notified in writing. 
 
For information describing investigator responsibilities after obtaining IRB approval, download and read the document "PI Guidance to 
Responsibilities, Qualifications, Records and Documentation of Human Subjects Research" available in the online Office of Research Integrity's IRB 
Survival Handbook. Additional information regarding IRB review, federal regulations, and institutional policies may be found through ORI's web site. 
If you have questions, need additional information, or would like a paper copy of the above mentioned document, contact the Office of Research 





Appendix E: IRB Approved Recruitment Letter for Coaches/League Administrators 
Dear League Administrator/Coach, 
 
I am currently a doctoral student conducting a research study that will attempt to understand the 
factors affecting the choices parents make as postgame snacks for their children and their 
teammates while playing youth recreational organized team sports. You are receiving this 
message because you have been identified as a current/past coach/league administrator of a youth 
recreational organized team sport in the state of Kentucky. Your name was found through an 
internet search for youth recreational leagues across the state of Kentucky. The purpose of this 
study is to gain a deeper understanding of the types of snacks parents are providing in a variety of 
youth recreational organized team sports across Kentucky while also determining if parental 
characteristics (age, race/ethnicity, income, etc.) and sport have any effect on the healthiness of 
the snacks provided. This study is being conducted in partial fulfillment of the requirements for 
my PhD in Health Education at the University of Kentucky under the supervision of Dr. Melinda 
Ickes. 
 
Parents of youth athletes participating in recreational organized team sports will be able to 
provide valuable information that will help better understand what the food environments look 
like within these sports. Parents of children in your league/on your team that are between the ages 
of 4-13 that have provided postgame snacks for their child and teammates on at least one 
occasion are eligible to participate in this study. Parents will be asked to participate in an online 
survey consisting of 44 questions. These questions will address parental perceptions, behaviors, 
and demographic information. This survey will take approximately 30 minutes to complete. 
 
Participation in this study is strictly voluntary. Parents may withdraw from the study at any point 
without penalty. To the best of my knowledge, participating in this study will subject them to no 
more risk of harm than they would experience in everyday life. Parents participating in the study 
will be eligible to be chosen a $25 Visa gift card. All data from this study is confidential and will 
be used for research purposes only. Data from the survey are confidential.  
 
Please forward the link below to any parent who may be interested in completing the survey. 
Thank you very much for your time. If you have any questions regarding the survey or how the 
information will be used, please contact me through one of the methods listed below or the Office 
of Research Integrity at the University of Kentucky between the business hours of 8am and 5pm 
EST, Mon-Fri. at 859-257-9428 or toll free at 1-866-400-9428. Thank you for helping me 





Mallory Brown, MS 










Appendix F: IRB Approved Recruitment Letter for Teachers, School Administrators, and 




I am currently a doctoral student conducting a research study that will attempt to understand the 
factors affecting the choices parents make as postgame snacks for their children and their 
teammates while playing youth recreational organized team sports. I am contacting you because 
you may be part of networks with potential study participants for this research study. Your email 
address was found using an internet search for publicly available contact information for youth 
organizers and leaders associated with youth sports and family activities. This study is being 
conducted in partial fulfillment of the requirements for my PhD in Health Education at the 
University of Kentucky under the supervision of Dr. Melinda Ickes. 
 
Parents of children that have provided postgame snacks for their child and teammates on at least 
one occasion in 2019 or 2020 are eligible to participate in this study. Parents will be asked to 
participate in an anonymous online survey consisting of 51 questions. This survey will take 
approximately 15 minutes to complete. 
 
Participation in this study is strictly voluntary. Parents may withdraw from the study at any point 
without penalty. To the best of my knowledge, participating in this study will subject them to no 
more risk of harm than they would experience in everyday life. Parents participating in the study 
will be eligible to be chosen for a $25 Visa gift card. All data from this study are confidential and 
will be used for research purposes only. Data from the survey are confidential.  
 
Please forward the link below to any individuals you know who may be interested in completing 





Mallory Brown, MS 















Appendix G: Recruitment Flyer Created by UK CCTS 
 
U N I V E R S I T Y  OF K E N T U C K Y  R E S E A R C H   






Researchers at the University of Kentucky invite you to 
participate in a research study exploring postgame snack 
choices by parents after youth sports events. Researchers 
are investigating what factors impact parental decisions for 
postgame snacks. Participants interested in the study will be 
given an online questionnaire to answer. 
You may be eligible to participate if you: 
• Have provided postgame snacks for your child 
and their team in 2019 or 2020 
• Are able to read, write, and understand English 
• Have access to the internet 
Participants who complete the study will be 
given a chance to win $25 Visa gift cards. 
For more information: 
https://tinyurl.com/y6px4xbm 
Mallory Brown 
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